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What Makes 
a Juke Box 
Tick? 


Combinations of in- 
tricate mechanisms, 
electric circuits and 
electronic compo- 
nents in a colorful 
plastic housing. 
See page 113. 
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Where there is Horsepower. i I Wt 


The earth . . . like a busy caterpillar . . . spun round itself a cocoon of copper wire. 
And from that chrysalis there hatched a brood of flying horsepower that brought 


a new civilization . . . brought dignity to drudges . . . power to the weak—a new 
joy in living to almost everyone. 

Each day finds new fields of progress . . . new services to man . . . each with its 
peculiar need for wire, to generate . . . to direct .. . to harness ... to control... 
and to utilize its particular breed of horsepower. These special wire requirements 

are met with ten thousand different engineering 
achievements by the wiremakers—such as Belden. 





WIREMAKER 


FOR INDUSTRY 


tte ots 
eee one 


soe ote 
ee ote oF 








©cip 40912 









Aballis strong 
all over... 


It has no weakest point. It is 
Nature’s favorite, strongest form. 












New Departure Ball Bearings put 
this principle to work. Their tough, 
forged steel] balls and races lick fric- 
tion, carry heavier loads and assure 


a precise positioning of moving parts. 


This, plus original thinking, has 
made New Departure the world’s 
largest ball bearing maker. 





“Nothing rolls like a ball” 


NEW DEPARTURE 


Ball Bearings ‘ 


Cut-away view of 
New Departure 
3429 Ball Bearing 


NEW DEPARTURE ° Division of GENERAL MOTORS * BRISTOL, CONN. °* Branches in DETROIT, CHICAGO, LOS ANGELES and Other Principal Cities 
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announcement off imporlance le the 


ELECTRICAL INDUSTRY 


Federal Electric Products Company announces the acquisition ef one of 


America’s oldest and best known manufacturers of switchboards and 


panelboards, 


WM. WURDACK ELECTRIC MANUFACTURING COMPANY 
St. Louis, Mo. 


With the addition of the superb plant facilities, engineering and sales 


organization of this fifty year old company, Federal takes an important 


step forward in its expansion program, and places itself in a much 


improved position to render service to its customers. 


In addition to this acquisition, the Cole Electric Products Company, Inc., 
] pan) 


long affliated with Federal, and an outstanding manufacturer of custom 


built electrical apparatus, is also being merged into the greater Federal 


organization. 


Out of this greatly expanded organization comes a new competence 


unsurpassed in the industry for the rendering of production and engi- 


neering service covering every phase of electric light and power 


distribution. 


FEDERAL ELECTRIC PRODUCTS COMPANY 


Executive Offices: 50 Paris Street, Newark 5, N. J. 


Factories: Newark, N. J., Hartford, Conn., St. Louis, Mo., Long Island City, N. Y. 
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This Handbook 


gives 40 pages of dimensions, housings, terminal struc- 
tures, mounting provisions, and electrical ratings, as well as per- 
formance characteristics of capacitors for diversified applications 
in the production of electrical apparatus. The Filterette section 
offers detailed data and specific recommendations for selection of 
approved units to quell radio noise from more than 80 common 
electrical devices which create troublesome interference. The 1946 
TOBE Catalog represents a real effort to satisfy the current 
needs of electronics engineers with a lucid, concise collection 
of data on capacitors. 

YOU need 

this CATALOG 
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SMALL SIZE 


All the Desirable Features of Micro Switch Snap-Action Packed 
Into a Housing Not as Big as Your Thumb 


@ The new rotating shaft or pivot actuator, low torque 
operation, and the small size make this switch useful 
in applications such as thread and fine wire breakage- 
detectors, paper counters, coin chutes on vending 


machines, and for similar applications. 


Low torque of .14 ounce-inches gives practically a 
feather touch actuation. Pretravel of the actuating 


arm is 20° maximum, overtravel is 20° minimum. 


The small size is a decided advantage, as it can be used 
in many places that would otherwise be restricted— 


however, performance is ‘‘big’’ and dependable. 


Being enclosed keeps out dust and dirt, and assures 
trouble-free operation. Time-tested and proven depend- 


ability, based on experience gained in making millions 


of switches, gives users an assurance of freedom from 
trouble. If you are looking for a switch that can do all 
the “tricks” necessary to meet your requirements, it 
will pay to write direct to Micro Switch, Freeport; 
Illinois, outlining your problem or requirefnents: 
Now Being Specified for 
These Six Reasons 
T. Long life. 4. Dependability. 


2. Low operating torque. 5. Preciserepeatoperation. 


6. Contacts protected from 
dirt and damage. 


x High capacity. 


) 1946. First Industria! Corporation 


MICRC 


IWITCH 


FREEPORT, ILLINOIS, U.S.A 





.14 ounce-inches 


Micro Low Torque Switch. 


_ MICRO SWITCH 
60 CYCLE TIMING WAVE Bice ‘Snap-Action 


A Be ABE 
that luscrate ingenious forms and adapt 
tions of Micro Switch snap-action, and sug 
gest che unlienited possibilities for buildiag 
this type switch into your products. 


as You can use Micro Switch snap-action to 
advantage. Do not think of Micro Switch 
snap-action as a set type of switch, but as 
a basic switch principle which can be adapted 

CLOSED to meet practically any problem. 
The illustrated snap-action switches, due to 
their special construction, are not available 
in sample form, but we can suggest one for 


LONG CLOSURE TIME | your specific switching problem. 


Long Closure Time for 
Operation with Relays 


The above oscillogram shows a closure time of .0835 second 
(allowing 5% cycles) on one application of the switch when 
used as a coin actuated switch. This oscillogram also illus- 
trates clean make and break without contact bounce. This 
long closure time is important where the switch has to 
operate relays, as several cycles of voltage are usually neces- 
Sary to actuate them. 


How It Is Used in Coin 
Operated Machines 


When you use the Micro Coin Operated Switch in coin 
machines, the actuator is placed through a slit in the coin 
chute. The long operating life of the switch, maximum dura- 
tion of contact, low torque with high resistance to shock and 
vibration, and a generous spacing between terminals are all 
factors in its popularity. In addition, correct pretravel, ample 
overtravel, and absolute dependability make this Micro 
Switch product a favorite among those who produce coin 
wal machines. 





MEMORANDUM 


August 5, 1946 
To: W. M. Campbell, Chief Engineer 


Subject: FLAMENOL* PORTABLE CORDS 
Remarks: Report for data files 


Description: 


Flamenol Portable Cords are light, ° 

flexible, mechanically tough and are  fhesmopiostic tton Cotton ColorCoded Cotton Bore 
designed for dependable service under socket = Braid Filler trarangincite Wrap Cappes 
severe operating conditions. Conduc- a 

tors strip readily for easy connection. Glossy finish of thermoplastic jacket 
resists dirt and grime, will not deteriorate or change color. Flamenol cords 
are manufactured by the General Electric Company. All types are approved 
by Underwriters' Laboratories, Inc. 


Types: 


Heavy-duty - 600-volt service. Recommended for portable 
tools in industrial plants, mines, service stations, con- 
struction projects, and repair shops. For_use on drills, 
sanders, overhead hoists, and motor controls. 


Medium-duty - 300-volt service. Similar to heavy-duty 
cords but with lighter-weight jacket. Recommended for 
office machines, household appliances, floor polishers, 
and light portable tools. 


Rip cord - 300-volt service. Flat surface is centrally 
grooved to permit easy separation of insulated conductors. 
Recommended for use on table and floor lamps, fans, radios, 
light appliances, and small devices. 


Tests: 


All Flamenol cords are tested at factory for tensile 
strength, elongation, brittleness, heat deformation, 
dielectric strength, and resistance to oil immersion and 
high voltage. Special laboratory tests, designed to 
Simulate severe working conditions, are made for flexing, 
twisting, and impact. 


Properties: 


The thermoplastic compound used for insulation and jacket 
is resistant to oils, acids, alkalies, water, and sun- 
light. It is practically nonaging. Flamenol cords resist 
abrasion and will withstand severe physical abuse with- 
out failure. They do not support combustion. Insulation 
is color-coded for positive identification. 


*Trade-mark Reg. U. S. Pat. Off. 


Note: 


Additional information on specific applications 
may be obtained by calling our local G-E Merchandise 
Distributor, or by writing to Section W9-1012, 
Appliance and Merchandise Department, General 
Electric Company, Bridgeport 2, Connecticut. 
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PROPERTIES OBTAINABLE IN 


KOPP INDUSTRIAL GLASS 


® Hard, smooth, wear-resisting surface 


@ Won’t rust 


ert f1@5 © Clear or colored, transparent or diffusing 
The hat serve @ High electrical insulating values 


® Resistance to thermal shock 


best--- ® High strength and toughness 


| of d ¢ you © Dimensional stability at high temperatures 


l} 
® Non-fading colors | 
: 


are yours in ‘« KOPP GLASS 


Glass offers you combinations of properties unobtainable 


in any other type of material. More and more, engineering 
designers and manufacturers are turning to glass for the 


ence 


advantages. this material offers. 

Can the properties listed above be used to advantage 
in any of your products? If so, it will be to your advantage 
to discuss the applications with KOPP. 

We manufacture pressed or blown glass parts; we do 
not make window or plate glass. Recent developments 





include special glasses for infra-red and ultra-violet trans- 
mission, high strength glass, glass parts having a specified 


SSS ee en ee 


coefficient of expansion, and other specialized products. 
} We will be glad to help you develop your ideas for 
| improving your product or reducing your costs, through 

| the use of glass parts. 


KOPP GLASS, nc. 


SWISSVALE, PENNSYLVANIA 
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If you Manufacture... 


you cAN sAvE 9 Lys wit {as 


ESSEX “PACKAGED” WIRING HARNESS Le ata 
ee AZ 


Scores of users have found that they save time, trouble and 
money by turning their electrical wiring harness problems 


over to Essex specialists. 


Essex One-Source service handles the intricate job of producing lighting, ignition and 
control harness assemblies custom-built to your exact specifications and complete with all 


manual and electrical control devices for quick, efficient installation. 


Through intensive specialization in wiring harness assemblies, Essex has developed line 
production methods of manufacturing, assembly and inspection, for the economical 


production of high grade, individually tested, specially engineered assemblies. 


Investigate Essex “One-Source” service today! 


ESSEX WIRE CORPORATION rort Wayne 6, INDIANA 


Plants: Fort Wayne, Indiana; Detroit, Michigan; Anaheim, California 
‘Warehouses* and Sales Officies: *Atlanta, Georgia; *Boston, Mass.; *Chicago, Ill.; Cleveland, 
Ohio; Dayton, Ohio; *Detroit, Mich.; Kansas City, Mo.; *Los Angeles, Calif.; Milwaukee, Wisc.; 
*Minneapolis, Minn.; *Newark, N. J.; Philadelphia, Pa.; San Francisco, Calif.; *St. Louis, Mo. 
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With This New Electrical Resistance Thermometer 


ATCH that hay! When it runs a temper- 

YJ ature it may ignite and burn down 

the barn. That's spontaneous combustion and 

to prevent it an extremely sensitive Electrical 

Resistance Thermometer Bulb, developed by 

Edison-Splitdorf Corporation, is used to detect 
temperature changes. 


Not only does this wonder bulb detect 
overheating in hay mows; it also determines 
ground and air temperatures in green- 
‘houses — reports temperature changes in the 
bearings of power station generators, rail- 
road cars, vital spots of airplanes, chemical 
reactions, hospital rooms and even in patients 

ndergoing operations. Its uses are unlimited 
and it will measure temperatures ranging 
rom —200° F 600° F in solids, liquids and 

stant is less than 2 seconds. 


ohms change in the unit which in turn pro- 
duces a corresponding change in the current 
flowing through the recording meter. 


Although this type thermometer has been 
used in industry for many years it wos never 
successfully developed for volume production 
because of a lack of an adequate supply of 
a resistance wire with a stable T. C. 


Spurred by the urgency of the war, 
Driver-Harris Metallurgists working with 
Edison Engineers speedily developed D-H 99 
Alloy to meet this need. It is a resistance 
wire having a stable T. C. of .00636 per 
degree C when drawn to .002” diameter and 


1. STAINLESS STEEL 
BULB 


2, PORCELAIN SEAL 


3. D-H 99 ALLOY 
4. SULVER SPRINGS 
5. MICA INSULATION 


Construction details of the temperature sensitive ele | 
ment which is hermetically sealed into the stainles | 
steel bulb of the Edison-Splitdorf Electrical Resistance 
Thermometer. Made for the Foxboro Company am | 
other instrument manufacturers. 


available in large quantities with dependably | 


uniform properties from spool to spool. 


Today Driver-Harris manufactures over 
80 electrical heat-and corrosion-resistant 
alloys. lf, like Edison-Splitdorf, the alloy wire 


you need ries not — developed, tell us wg ag 
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fits into practically 





Pneumatic Timer 











@ SQUARE D’s line of D.C. control matches 
its A.C. line in both completeness and per- 
formance. Thus, either standard or special 
control requirements — A.C. or D.C. or a 
combination of both — are easily met. 





COMPANY 


LOS ANGELES 
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MILWAUKEE 
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This open-side vertical boring and 
milling machine required both A.C. 
and D.C. control equipment to put 
it through its paces. The compact 
SQUARE D panel (above), made 
up of standard devices, did the job 
—completely. 
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rom Yesterday’s Horse-Horrifier 


to Tomorrow’s Breath-Taker... 


BRASS has earned — and holds — a score of Jobs 


a amazing employment record is 
that of Brass in the automobile 
industry. For, in every job held by Brass, 
there are special characteristics of some 
particular alloy which mean that Brass 
does that job consistently better than 
any other material. Many substitutes 
have been called, but few (mighty few) 
have been chosen. For two basic rea- 
sons: Brass protects product-prestige 
by the way it stands up in use. And 
Brass keeps production costs down by 
the ease with which it’s formed, ma- 
chined, and precision -fabricated. 


That’s why, in your car, new or old, 
you will find Brass in many or all of 
these crucial points .. . carburetor, radi- 
ator, distributor, generator, fuel pump, 
gauges, magneto, lubrication system, 
spark plug gaskets and tips, headlights, 
hub caps, mirrors, trim, and many other 
parts and accessories. 

Today, as always, Brass is one of the 
foremost modern metals in the minds 
of automotive engineers and designers. 
In fact, from the modern mills here at 
Bristol are flowing, right now, miles of 
Brass sheet, rod, and wire. . . pains- 


takingly produced to the physical and 
dimensional uniformity which the 
automobile builders learned to take for 
granted from Bristol when the industry 
was young. For your own product, you 
will likewise find Bristol Brass depend- 
able, both in quality and service. 


THE 


BRISTOL BRASS 


CORPORATION 
Makers of Brass since 1850, Bristol, Conn. 
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Specialized 


TRANSFORMERS 


An Exact Fit for Your Product 


@ When you manufacture electrically oper- 
ated equipment on a production basis... when 
you build transformers into your product... 
you want efficient, economical, and dependable 
equipment. STANDARD transformers not 
only meet these performance requirements, 
but they are also specially designed to meet 
your specific needs and dimensions... you 
don’t use makeshift sizes either. 





Specializing for many years in building 
small units for applications produced in quan- 
tity, STANDARD has an enviable reputation 
for high quality ...the transformers have plenty 
of reserve! STANDARD has also had broad 
experience in designing and building trans- 
formers for a wide range of capacities—from 
50 VA, to 10,000 KVA. STANDARD trans- 
formers are on every continent. 

With STANDARD’S prices in keeping 
with your requirements... with STAND- 
ARD’S experience... with STANDARD’S 
quality ... figure now on using STANDARD 
transformers in your new 1947 designs. Write 
for literature. 


27 vears 
OF TRANSFORMER 
ENGINEERING 


THE STANDARD TRANSFORMER CO. 
WARREN . - . OHIO 


MAKERS OF POWER, DISTRIBUTION, INSTRUMENT, STREET LIGHTING 
AND TESTING TRANSFORMERS + + OIL, ASKAREL OR AIR COOLED 


Offices in Principal Cities 
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ow to 
in Down 
Production 


In 1921 plastics molding schedules 
jumped from a slow crawl to a sharp run overnight, as 
semi-automatic presses with knockout pins first came into 
use. A Kurz-Kasch engineer shares much of the credit! 


Ti OMORROW’S improved molding practices will 
grow out of bright ideas simmering today in some progressive molding 
plant— paying dividends to the customers whose production will bene- 
fit before the crowd. 

New production ideas have been an o/d Kurz-Kasch habit since the 
birth of the plastics industry. See how they'll benefit you—send for your 
free booklet, ““A Businessman’s Guide to the Molding of Plastics” —on 
your business letterhead, please. 


I. TZ I. a S ch For Over 29 Years 
U as Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, Ohio. Export Offices: 89 Broad Street, New York, N. Y. 
Branch Sales Offices: New York ¢ Chicago « Detroit ¢ Los Angeles « Dallas « St. Louis ¢ Toronto, Canada. 
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Strong 
and Tough 


eae Fe. tae aed 
. Pe 


Everdur is both workable and weldable 


Severe spinning is a tell-tale test for any metal. But when casting ingots. Standard compositions are manufac- 
a hot-spinning operation such as that illustrated is made tured for hot or cold working, machining or casting— 
on ¥%” thick sheet metal, seam welded into 20” diameter making possible the economical construction of strong, 
shells, there is no room for doubt . . . the metal must be yet light-weight built-up engineering assemblies. 
strong, tough, workable and weldable. And, because this *Reg. U.S. Pat. Off 
part serves as a pump casing in a water distillation unit, 
high resistance to corrosion is also an important consid- 
eration. 

The Milwaukee Metal Spinning Company of Mil- 
waukee, Wisconsin, found all these qualities in Everdur* 


AN eau 


Metal — copper-silicon alloys made by The American 

Brass Company. Even the welds were made with Everdur COPPER-SILICON ALLOYS 

Welding Rods of a composition similar to that of the sheet. THE AMERICAN BRASS COMPANY 
Everdur Metal is available in plates, sheets, strips, wire, General Offices: Waterbury 88, Connecticut 


; Subsidiary of Anaconda Copper Mining Company 
rods, bars, shafts, tubes, shells, pipe, drawn shapes and In Canada: Anaconda American Brass Lid., New Toronto, Ont. 














for 
Dependable Performance 


“THE RIGHT METAL 
IN THE RIGHT PLACE” 








hon 


The American Brass Company produces Anaconda 
Copper, Brass, Bronze, Nickel Silver and Special Cop- 
per Alloys such as Everdur* and Tobin* Bronze in 
practically all commercial shapes. 

In the important job of selecting metals for a spe- 
cific application, the Technical Department of The 
American Brass Company will contribute, from its 


COPPER & COPPER ALLOYS vast fund of experience, helpful information in deter- 


mining the “one best metal” in its most practical and 
THE AMERICAN BRASS COMPANY economical form. Your inquiries are welcome and will 
General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company get prompt attention. 
In Canada: Anaconda American Brass Ltd., New Toronto, Ont. *Reg. U.S. Pat. Off. 46160 









THE STANDS FOR 


i WEA Distribution 








DON’T GUESS AT YOUR MARKET—AKANOW - = 


THE BEST BUYING AREAS FOR YOUR PRODUCTS 
















Is the distribution of your products planned or 
. 9 is emit : con 

haphazard? Intelligent planning is impossible with The Plain Dealer is Enough 

out specific knowledge of key buying areas. The —if You Use It Enough 


Plain Dealer Market Survey department will point The P. D. 2-in-1 market 


(Greater Cleveland plus 


the way to maximum sales volumes with the mini- 
the 26 adjacent counties) 


mum number of outlets. We have provided such . : . 
P gives you Qhio’s two 


Ssrpeciestaeineate cherie oditiaenanieee nae eneaeee ematinee eee 


S : 4 one low cost. 
do so for you. Call or write your P.D. representative 





for an appointment to receive individualized service. 








basic facts for many successful campaigns .. . will richest markets at 
: 
| 
I 


CLEVELAND 


PLAIN DEALER 


| 
Established tn 1842 





CLEVELAND PLAIN URALER 


LEFTISTS BEATEN 1A FRENCH ELECTION 


3 Burned to Death, 7 Injured in Crash ¥ Oe 









John B. Woodward, Inc., New York, Chicago, Detroit, San Francisco, Los Angeles 
A. S. Grant, Atlanta 
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PEREX*, Solar’s superb new oil- 
impregnant for paper dielectric capacitors, 
is the result of a long-time program of research 
and development. Its entry into mass produc- 
tion under rigid standards of quality control 
marks another Solar contribution to the elec- 


trical industry. 


SUPEREX gives to the electrical industry a 
capacitor dielectric material with the following 
outstanding properties : 
1. Low Power Factor 
2. Long Life 
3- High Flash Point 
4. Non-Inflammability 
5. Non-Corrosiveness 
6. Stabilized for Operation at High 
Temperatures, 85°C for DC, 75°C 
for AC 
7. High Insulation Resistance 


8. High Dielectric Constant 


NOW < available to the electrical and electronic 
manufacturing industries after months of heavy 
pilot plant production and test by leading ca- 
pacitor users in the United States, SUPEREX 
stands forth today as the ideal capacitor im- 
pregnant for most applications. Tests by those 
who have already used SUPEREX capacitors 
have won this new material unqualified 


approval. 


* Trade Mark 


SUPEREX assures outstanding performance’ 
in motor phase-splitting capacitors, energy stor- 
age capacitors, all light and heavy-duty capaci- 
tors used in communication and industrial 
electronic equipment, and in capacitors for 


power factor correction. 


SOLAR has now completed a new plant for 
mass production of SUPEREX capacitors. 
This ultra-modern plant with the latest devel- 
opments in high-vacuum processing equipment, 
is supplying daily increasing quantities of 
SUPEREX capacitors to those who need the 


utmost in capacitor performance and reliability 


SOLAR will be glad to tell you how you can 
utilize the advantages of SUPEREX capaci- 
tors in your applications. A letter today will 
bring you the benefit of Solar’s authoritative 


experience in solving capacitor problems. 


P. S. Do you read The Solar System for regular news 







on developments in the capacitor field? 
If not, drop us a note to place your 
name on the mailing list 


without charge. 
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Evan in summer, it’s pretty hard to stay on the tune when 
the shower is running ice water. The worry’s saved with 


automatic hot-water controls. They operate switches from 
time to time to keep the water hot. These controls operate 
oil burners, coal stokers, and electric heating systems. 


This is one of hundreds of applications worked out by Telechron Motors Are Now 

Telechron engineers in co-operation with the manufacturers Being Used in 
of automatic timing, switching, recording and control equip- 
Stoker, Oil Burner, and Temperature Controls 


ment. New and surprising uses are being found every day. Industrial Process and Cycling Timers 
> ; Business Machinery 
Perhaps they’re the answer to a control problem that’s now seman iellione 


Household Appliance Timers 
Musical Devices 


puzzling you. 

Telechron motors can be adapted to an almost endless 
variety of devices, to complicated control mechanisms as 
well as simple switches. Self-starting, they reach rated speed 


almost instantly. And they’re thoroughly dependable. Oper- 
ating in perfect synchronism with all commercial frequencies,. VL 


they can’t run faster or slower. Conservative torque ratings, 
2 oy pe ’ . ° ope SYNCHRONOUS MOTORS 
precision building and Telechron’s exclusive capillary oiling 
system assure years of trouble-free service and lower mainte- 
TELECHRON INC. - ASHLAND, MASSACHUSETTS 


Makers ef Telechron Electric Clocks and Synchronous Motors 


nance cost. Why not put your needs up to Telechron’s 
application engineers? They'll be glad to help you find the 
answer. Address Motor Advisory Service, Dept. H. 
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When SCOVILL becomes 


your METAL-PARTner... 


PRECISION FORGINGS LIKE THESE 
MAY REPLACE COSTLY ASSEMBLIES 
Because the bottom is so much heavier than 
the sidewall, this aluminum alloy geophone 
case was originally made as a two-piece 
assembly. Now Scovill. forges the inside 


and outside to finished dimensions, facing 
A qi = ore ae 
NON-FERROUS the bottom to a square corner, and counter- 


sinking and tapping the open end. Three 
holes are drilled in the bottom, the large 
center hole being also tapped . . . Typical 
of Scovill’s observance of close tolerances 
in forging, this instrument part is a more 
satisfactory, less expensive job than the 


assembly it replaced. 


LET SCOVILL HELP 


Have you considered 

that your production 

of brass, aluminum or 

other non-ferrous 
parts may be greatly benefited by a change 
in methods or design? Many manufacturers 
have found our broad experience in non- 
ferrous forging a worthwhile aid in raising 
quality or lowering costs. Let’s talk over 
how you may profit by making Scovill 
your METAL-PART*ver. Fill in the 
coupon and mail today. Scovill Manu- 
facturing Company, Waterbury 91, Conn. 
Export Department: 405 Lexington Avenue, 
New York 17, N. Y. 





Please send me information about your metal-working facilities. | SCOVEILL MANUFACTURING COMPANY 
I am interested in non-ferrous forgings for the applications : Ea 
checked: Forgings Division 

QDAircraft Fire Extinguishers 18 Mill Street 

(Automobiles ()Household Appliances | Waterbury 91, Connecticut 

(C)Band Instruments OIndustrial Instruments 

()Blow Torches (Plumbing Goods 

(Cameras (Pumps DIA a. ih scidaihniniiiosneecositpipeeghleteeninisiialaiiia 
(C)Communication Equipment DValves 

(Cylinder Valves (Welding Equipment 


SOUR CII acer scarcivinreninneeviegiieaibiiiitenickeditantiunimnonialaale 
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U miuile ago 


ENGINEERING DRAWINGS 


AND NOW it’s photographic material 


that’s being reproduced . . . in the same 
OZALID machine, in exactly the same 
manner. 


You see the operator feeding the 
“MASTER” and a sheet of Ozalid sensi- 
tized material into the machine. That’s 
all that has to be done. 

In just twelve seconds a beautiful 
positive copy will be delivered — dry, 
ready for immediate use-—like the prints 





Want form letters that look like 
original typing ? 


Your customers and prospects won’t know 
the difference, and you'll cut time and 
labor costs to a fraction. 


Just have the original typing done on a 
translucent letterhead and make Ozalid 
Rapid Black prints directly from it. On 
these, fill in the headings and references 
with the same make of typewriter used to 
prepare original. 
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on the feedboard. 


It’s the same quick, simple routine 
when you're reproducing engineering 
drawings, office forms, or typed reports. 
And, in addition, there’s this important 
advantage, realized only with OZALID: 


You can select any one of ten differ- 
ent types of Ozalid material... and re- 
produce the lines or images of your 
original in the color you prefer — black, 
blue, red, or sepia... and on the base 





Want transparent overlays in 
different colors? 


Artists labored for days to do what can 
now be done in minutes. 


Instead of applying inks or paints to 
nonabsorbent surfaces, you simply draw 
individual details in pen or pencil on sepa- 
rate sheets of translucent paper . . . and re- 
produce each on an Ozachrome film of the 
desired color. The job is finished by merely 
overlaying the Ozachromes in register. 





you prefer — paper, cloth, foil, or film. 


Thus, you can always match the print 
to the job at hand! 


For example, in reproducing contin- 
uous-fone photographic subjects, you'll 
probably use OZALID DRYPHOTO, which 
gives you lustrous prints with all the 
tonal values present in the original. Just 
the thing for unique advertising dis- 
plays or dramatic presentation of your 
products in sales catalogs. 


Available now are OZALID MACHINES for 
large, medium, and occasional print pro- 
duction requirements. 


Whichever model you choose, you have 
the same versatility. 


Learn the complete story 
..and see samples of 
the ten types of Ozalid 
prints you will be able to 
make. Write today for 
free booklet No. 105 


OZALID 


Division of 
GENERAL ANILINE AND FILM CORPORATION 
JOHNSON CITY, NEW YORK 


Ozalid in Canada 
Hughes Owens Co., Ltd., Montreal 
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CHISEL EDGES 


Cecchi 


EVERY LOOSENING ACTION 


re: EverLOCK Washers are designed to give extra 
extraction needed when your assemblies are sub- 

mer jected to extreme strain, expansion, contraction 
ee. or vibration. 


Ba 
u 


i 
’ 


yy , Many wide chisel edges . . . driven into the 
Beyntiguous faces of both work and nut by 
men's . 


mawerful spring tension . . . grip with their full 

mtb to provide unmatched staying power. 

i Rk pplication is fast and easy. Four standard 

es imeet most lock washer needs. Guard your 
Banblies with “The Washer That Has The 

Same.” Wire, phone or mail your orders today. 


"i é F 
; y s > 
eee i ue 
+ sth ee S . ” are 
Pe 


0., 1640 W. HUBBARD ST., CHICAGO 22, ILL. 
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8 GOOD REASONS WHY!!! 


...Wire insulated with GEON for manufacturing, 
domestic, industrial, and utilities wiring... 



















x 





oa 






x 


ps Excellent electrical properties 







Thin coating of insulation ” 


More conductors in a given space 







Ease of handling * 





Easy stripping 
| Light weight as 
Resistance to ozone, wear, sunlight, 


water, chemicals, and most other -M 
F normally destructive factors 


| 14 colors including NEMA x 
) + standards 









Be sure to specify wire or cable in- 
* sulated with GEON in order to get 
w *% all these advantages. Or, for informa. 








- * tion regarding special applications 

* ee + please write Department D-10, B. F. 
Goodrich Chemical Company, Rose 
Building, Cleveland 15, Ohio. In 
Canada: Kitchener, Ontario. 













B. F. Goodrich Chemical Company ....}::::..... 


28 ELECTRICAL MANUFACTURING 








~ sone 


Nees rae Agens to Bene Gen. lubrication 
HGS load capacity that incredses with increase in speed. This 
attribite is of basic importancé’in design and®is another ad- 
vantage in the use of Bunting Cast Bronze Bearings. The Bunting I 
Brass & Bronze Co., Toledo 9,-Ohio, Branches in principal cities. 7 I 








BRONZE BEARINGS = BUSHINGS PRECISION BRONZE BARS 





: . a : oo Sa : 
fo. +, ee ‘i % Abs: oS 2h. an - 
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Note this cross-section view of the precision- 
built T-K Monotube unit coil. 

1 Sheath: Genuine INCONEL. 

2 Insulation: Rock-hard compressed magnesium oxide. 


3 Elements: Helically coiled resistance wires, perfectly 
positioned for maximum heating efficiency. 


pn Exctusiue Product, FUP TT 
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10 SUPREME ADVANTAGES... 


You will revise your previous conceptions of what an elec- 
tric range surface unit should be when you compare these 


10 outstanding features of the new Thermo-Kleen Monotube: 


1 Simplest construction ever offered 6 Heat most evenly distributed 
only one coil instead of two. throughout unit; fastest heating. 


7 Removable coil support; removable 


2 Always remains perfectly flat with- drip pan optional. 


out warping or distortion; no an- 
chorage or welding. & Can be used with any switch, or 
with T-K Infinite Control. 


Greatest utensil-contact area in 9 Greatest cooking efficiency ever 
proportion to mass. attained in any unit. 


10 Sturdily built for a lifetime of per- 
fect service; coil sheath is Inconel 
removable drip pan is aluminum 
ALL other metal parts are high- 

est quality stainless steel. 


Most easily installed; lead wires 
come already attached to unit. 


Most easily cleaned unit ever made. 


LE & KUFT, tne. 22don 
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We proudly introduce the Thermo-Kleen Monotube 
range surface unit—a revolutionary development 
which sets new standards of electric range efficiency. 


The Thermo-Kleen Monotube has a single, free-act- 
ing coil . . . it always stays perfectly flat because it 
has no anchorage or welding! All metal expands and 
contracts with heating and cooling; but only the 
anchorless T-K Monotube returns to and maintains 
its normal flat plane. Laboratory Life Tests equiva- 


The Most Sensational Heating Unit 
in Electric Range History! 


LEEN 






lent to 15 years’ cooking service reveal no deviation, 
no distortion. 

Its greater utensil-contact area in proportion to mass 
means faster cooking; its swivel-hinge construction 
makes it by far the most easily cleaned unit ever 
created. 

No other unit can compare with the new Thermo- 
Kleen Monotube for long-lived efficiency. It marks 
an entirely new era in the history of electric cooking. 














































Stock or Special Units to Meet 
Your Individual Needs 


PVCS Cam a iy) Me) a4 
Engineering! 


The new Thermo-Kleen Monotube is a spectacular 
Tele MC ha tl el me dra 
heating products. We manufacture a wide variety of 
ee SAV taie Me i meee tte) ) ate 
eed ECT Mt e lle mh 
kinds. Behind every T-K product is a quarter-cen- 
tury’s record of leadership in the electric heating field. 


ae ey Me ae ta ia 
PCC yrds 


ALU Me TSl Lill? MM hoa el ahha: de 
tric heat—or improving a current model—you are 
invited to consult with us. Probably your needs can 
be filled by our regular stock units; if not, we can 
engineerand buildspecial units for you. Write ustoday. 


Domestic and Industrial Heating Units—Switches—Controls 
1823 North Monitor Avenue e Chicago 39, Illinois * Cable Address TUTTLEKIFT 
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@ SSF pioneered the spherical roller bearings such as used on this anchor windlass motor. 


FOR THE TOUGH PULL 









It’s asking bearings to take a lot tortions or weave without binding. 
of abuse to work ‘‘topside’’ in the Their load distribution is equalized. 
water-proof 60 h.p., 230-volt, 560 Their full load-carrying capacity is 
r.p.m. motor that drives this an- always available. Consequently, 
chor windlass. But S&S Spher- long motor life is assured, the 
ical Roller Bearings don’t mind it original air gap stays in place 
at all. They’re built to take the indefinitely, and maintenance 
punishing loads imposed by the costs are greatly reduced. In- 
cable when it strains under the clude S&S Bearings in your 
anchor’s weight. Rolling align- designs, and you'll always be 
ment enables them to compen- sure of getting the right bear- 
sate for shaft deflections, dis- ing in the right place. e107 










“. 





ig 







| @ a 
: BALL AND ROLLER - 
BEARINGS Ps os 


a ; , — cay | ~ 
PP iN — SKF INDUSTRIES, INC. ae 
_ PHILADELPHIA 34. PA. 
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These pictures show some of the 
men and equipment in the new 
mold shop added to Amos facilities. 


a eee YO 


ATIC FARTS 
(ima A completely new and modern tool plant in Indianapolis .. . 


TL mata atest : with more new machinery to make molds for Amos .. . 
wif es | e e ° 
and four of the best mold-makers in the plastics industry 
r y to control this most important factor in your plastic mold- 
ae titan sare haeased jh ing job—that’s the latest addition to constantly enlarging 
cele) TTT rt ees ° ii . Amos facilities. 


Tl) OFFICE MACHINES OR INDUSTRIAL EQUIPMENT 


stealer aati dh aaa ' To do your plastic molding jobs exactly right, Amos insists that 

DL ea ar your molds must be engineered and built right—from begin- 
We Anything Ve eed ning to end! 

eM KMS gdh \ Complete and rigid control of your molding job, from engineering 


Ve Gia SGA ED ao and mold-making to production and finishing . .. with every 


step handled by broadly experienced plastics engineers and 


ech at.* ea TOY cine rs specialists who excel in creating, tooling and producing in- 
RN jection molded parts and products—that’s the service Amos 
offers YOU! Just send your drawings or write us what you 

have in mind to be molded in plastics— Amos will do it right! 


AMOS MOLDED PLASTICS « EDINBURGH, INDIANA 


Division of Amos-Thompson Corporation 
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Are you troubled with the high cost of a special 
instrument for your product? 


Our engineers know how to solve your instru- 
ment problems by modifying a standard Roller- 
Smith Instrument movement. The rugged con- 
struction, accuracy and long life of the instru- 
ments have been amply demonstrated for over 
40 years. You get the regular high quality of 
standard Roller-Smith Instruments, applica- 
tion engineered to your measurement problem. 


You save special tooling costs, get assured 
quality and speedier delivery when you solve 
your “special instrument’ problem with a 
standard Roller-Smith Instrument movement. 
Write us in detail for help with your instrument, 
or see your R-S representative. 


Typical Instrument Problems Solved 
with Standard Roller-Smith Movements 


Measurement of: Temperature, Percent Modulation, 
Noise Level, Vacuum Tube Circuits, Combustion 
Analysis, Radio Frequency Circuits, 


OLLER-SMITH 


Audteumad 


1751 WEST MARKET STREET 
BETHLEHEM + PENNSYLVANIA 


In Canada: Roller-Smith Marsland, Ltd., Kitchener, Ontario 
ELECTRICAL INDICATING INSTRUMENTS © AIRCRAFT INSTRUMENTS @ SWITCHGEAR 
AIR AND OIL CIRCUIT BREAKERS © ROTARY SWITCHES e¢ RELAYS ¢ PRECISION BALANCES 
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HOW TO GET 
BETTER SMALL GEARS 


O to a specialist when you want 

the best. Whether it’s surgery 
or Small Gears, that same principle 
applies. When you come to GS. 
with Small Gear problems you em- 
ploy the services of highly skilled 
craftsmen ..an organization of 
specialists who have concentrated 
upon the quantity production of 
better Fractional Horsepower 
Gears exclusively for more than 
twenty-five years! Here, every con- 
ceivable facility is maintained at 
peak efficiency for doing a better 
job at low cost. G.S. engineers will 
lend you valuable aid if you'll just 
ask for it! Submit your problem 
today or write for the new G-.S. 
folder. 


me 


S 


MBER OF 
ig: WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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-eea metal for inserts eee metal to hold other ---a metal that 







that won't work loose parts in place under the won't develop high 
from ceramic insulation searing heat of a high- surface resistance 
as temperatures fluctuate. voltage discharge. because of corrosion. 






Mycalex Corp. General Electric Co. Vendo Corp. 










-2e& metal whose eee metal for an ar- eee metal that can 







electrical resistance mature that vibrates stand spark erosion 
varies measurably with continuously 94,000,000 without pitting 
temperature changes. times a year. or burning. 

The Simmons Co. Union Switch and Signal Co. Scintilla Magneto Co. 














»eea metal that will 
remain non-magnetic 
during spot-welding. 


General Thermostat Corp. 













_ CORROSION 
RESISTANCE 






Think of the INCO Nickel Alloys first when you need a metal with a 
hard-to-find combination of properties. 


These high-Nickel alloys are Strong... Tough... Hard... Rustless. 









— STRENGTH 






a a , s ay They resist High Temperatures... Corrosion... Wear... Fatigue. 
. Their use is insurance for long, trouble-free service. 









— HARDNESS 








MORE INFORMATION! Tell us the alloy that interests 
you, and we'll mail more information. Or, send for “List 
B-100"’ which lists over 100 bulletins explaining the 
properties and applications of the INCO Nickel Alloys. 
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-NON-GALLING 















__ SPRING 
PROPERTIES 


re 
CONDUCTIVITY 


HEAT 
™ RESISTANCE 


_ ‘HEAT 
TREATABLE 


NON 
~~ MAGNETIC 





re 


“THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. ¥. 


NICKEL 48, aLtoys 


MONEL” «+ “K" MONEL* « “R” MONEL” + “KR MONEL’ 


“S" MONEL® + INCONEL® - NICKEL + “L”’ NICKEL’ + “Z” NICKEL 
*Reg. U. S. Pat. Off. 
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SHEETS 


FABRICATED mats 


MOLDED- MACERATED 
MOLDED -LAMINATED 


==, 


EFORE nylon graduates to its glamorous occupa- 
B tions the yarn is sized. The machine that applies 
the size also winds the yarn upona tube at high speed. 

The hundreds of loops of yarn contract as they 
dry, choking the tube with tremendous force. 

Synthane, from which many nylon sizing bob- 
bins are made, easily resists the powerful crushing 


action of the drying yarn. 


Because of light weight, tubes made from Syn- 
thane can be started and stopped faster and with 
less effort. Synthane also takes a variety of surface 
finishes suitable for use with nylon. 

If these few of Synthane’s many advantages sug- 
gest a place for plastics in your product, let us help 
you—before you design if possible. Meanwhile, 


send for the complete Synthane catalog. 


SYNTHANE CORPORATION ¢ 2 RIVER ROAD e OAKS e PENNSYLVANIA 


“ Z * , 
Mie 5, te 


SYNTHANE TECHNICAL PLASTICS © DESIGN © MATERIALS + FABRICATION 








THINGS YOU M 





As your copy of Plastics Catalog* will tell you, the standard types Light weight? The light weight of Synthane 


of laminates have been standard for a good many years and “their is one of its most important properties. 





properties and characteristics are dependably constant.” ee Synthane weighs about half as much as alu- 
- 
Ay minum. It has ample strength for electrical 
%, For instance, you can count on our type of “/ applications and for most mechanical uses. 
« a . . . . . 
~4@ £3 laminated phenolic plastics—Synthane—for 
a excellent dielectric rties—high di ener teat? Veo & 
excellent dielectric properties—high  di- 2 Corrosion Resistant? Yes, Synthane resists 
. electric strength, low power factor, low di- nearly all oils and solvents, many acids and 


electric constant. It’s also easy to machine. salts. Often used because it has a longer life 


per dollar than comparable materials. 





Strength? Among plastics Synthane is one of 
that family highest in tensile, compressive, But Synthane really stands out and stands up when you want a 


flexural and impact strengths. Compares favor- combination of all the above (and more) characteristics. 





ably with metals on strength for weight basis. If you have an application where these properties of Synthane 


a , > helpful—use S$ ane. Always use plastics w 
*An approximately 1200-page compendium of plastics issued by the would be he Ipful _ ynthane. Always : _— plastics where 
publishers of Modern Plastics. plastics belong. Use coupon to get complete Synthane Catalog. 





ciry ee lie 
inns Ril 
a PLAN YOUR PRESENT AND FUTURE WITH SYNTHANE 
i: 


TECHNICAL PLASTICS + SHEETS + RODS - TUBES - FABRICATED 
PARTS » MOLDED-LAMINATED - MOLDED-MACERATED 
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TRY sae 


The lock nut may prevent the nut from slipping, but 
it can’t compensate for the wear or corrosion of the 
assembly parts or the stretching of the bolt. That's 
why you need a spring lock washer. Lock nuts with 
spring lock washers make an ideal combination— 
safeguard against loss of nut and provide protection 
against looseness with positive tension. 

Diamond G Spring Lock Washers—scientifically 
designed with CONTROLLED TENSION—assure un- 


GEORGE K. GARRETT CO., INC. 


1421 CHESTNUT STREET, PHILADELPHIA 2, PA. 
MANUFACTURERS OF 


LOCK WASHERS 





failing spring tension . . . plus a thrust washer bear- 
ing. They permit full tightening of bolts and screws 
and safeguard against excessive vibration, shock 
and wear. 

Specify Diamond G's today! Samples on request. 
Write for your free copy of the latest data on the new 
ASA and SAE specifications on spring lock washers. 


DIAMOND <> PRODUCTS 


LOCK WASHERS «+ « FLAT WASHERS ee tlie eh 


« SPRINGS + * HOSE CLAMPS «+ « 


SNAP AND RETAINER RINGS 









A 
Most of the parts are assembled in 
this tunnel-type brazing furnace. 


ona 
production 


Tack-welded to hold its eight parts in 
place, a single trip through the tunnel 
brazing furnace completes their assembly. 
The inspector approves it, and girls add 
the cover by torch brazing. A black Alumilite* 
finish readies it for service. 

Vital part of this oil separator is the 
V-Shaped screen made of 0.032” Alcoa 
Aluminum Brazing Sheet; 225-0.033” holes 


Final assembly is by torch brazing. A 


“This oil separator, made of 
Alcoa Aluminum Brazing Sheet, 
is assembled with the help of 
Alcoa Brazing Wire and Flux. 


; sis with Aleoa Aluminum 


per square inch. The brazing techniques 
employed keep those perforations open 
and clean, and result in a pressure-tight unit. 
What’s your aluminum assembly problem? 
Alcoa engineers will gladly assist in solving 
them. Call the nearby Alcoa office, or write 
Atuminum Company OF AMERICA, 2179 
Gulf Building, Pittsburgh 19, Pennsylvania. K 


*Process patented by Aluminum Company of America 
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PLASKON --- ideal materials for 
electronic and electrical manufacturing 


@ Plaskon urea-formaldehyde and 
melamine-formaldehyde molding 
compounds offer many advantages for 
economy and efficiency in electrical 
manufacturing. The molded com- 
pounds perform equally well at ex- 
tremes of temperature and humidity; 
they have a low power factor, high 
dielectric strength and arc resistance; 
and they do not track after arcing. 
Good dimensional stability is an 
important feature. Other advantages 
include hardness, permanence, resis- 
tance to shock, high chemical resis- 


PLASKON DIVISION 


tance, non-inflammability, and beauty 
of colors. 


Your production plans may benefit by 
Plaskon Molded Color. Our experi- 
enced field men will be glad to help 
adapt them to your requirements. 


TRACE Mann MEGISTEREO 


MOLDED COLOR 


LIBBEY -OWENS*FORD GLASS COMPANY «© 2137 Sylvan Avenue, Toledo 6, Ohio 
Canadian Agent: Canadian Industries, Lted., Montreal, P. Q. 


All products shown here made of Plaskon by The Monowatt Electric Corp., Providence, R. I. 





YOU'VE 


SEEN THIS ANNOUNCEMENT OF THE 
MASTER MOTOR STARTER 


Master Motor Starters have a great many distinguish- 
ing features which are quite evident when you remove 
the cover . . . so here is an inside view showing a few 
of the basic design innovations. (Across-the-line AC 


magnetic starter, Form B-1, requiring remote control station.) 


Clean Design — From a glance at this interior you will 
appreciate the orderliness of layout and compactness of the 
entire assembly. 


Simple Construction — All terminals and mounting 
screws easily accessible from the front, Heaters for overload 
relays also readily accessible. 


Rugged Assembly — Exemplified by sturdy formed 
straps rather than flexible wire as jumpers from overload re- 
lays to contact terminals for added rigidity. 


Ease of Installation and Maintenance 
No trick arrangements to puzzle electricians. Starters for re- 
mote control have barrier type terminal boards with control 
connections plainly marked and with complete wiring instruc- 
tions inside cover. All contacts are easily replaceable without 
removing mechanism from the case. 


PUSH-BUTTON CONTROL 


Master Single-Button Type—An exclusive 
Master feature is the single push-button 
which is used for both starting and stopping, 
and which has a signal flag to indicate whether 
the motor is “on” or “off.” The illustration 
shows the remote control station with single 
push-button and indicator flag. The start-stop 


THE MASTER ELECTRIC CO. 


single button is also used where control 
integral with the starter is desired. 

Conventional Two-Button Type—For applica- 
tions where multiple remote control of a single 
starter is desired, the conventional two-button 
control can be furnished. Write for Master 


Bulletin 200. 


DAYTON 1, OHIO 
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Chromalox Aeseazched Llectric Heat 


roan ma 


re 
to helpj[you design more\ effectively 


~~ 


— 


NJ 
4 


to help you produce morefefficiently 


a tl 
Ny iN 





| Pel 2 i ii 


Before you design a product incorporat- service life, rugged construction and 
ing the use of heat—consult one of our economical operation. 

CHROMALOX Application Engineers. Particularly interesting to production 
He can recommend an easy-to-install minded men are the compactness, effi- 
CHROMALOX Electric Heating Unit ciency and easy regulation of the 
to meet your specifications for long CHROMALOX Electric Heating Units. 


FOR COMPLETE DETAILS 


Send for Catalog No. 42, 
“100 Ways to Use Electric 
Heat” booklet, and address 
of CHROMALOX Applica- 
tion Engineer serving you. 


EDWIN L. WIEGAND COMPANY + 7530 THOMAS BOULEVARD °* PITTSBURGH 8, PA, 
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MAGNETIC MOTOR CONTROLS 


ACROSS-THE-LINE TYPE 


Full range for motors up to SOHLP. 


RELAYS — Midget size: Very fast 
action permits closer range of timing. 
Silver to silver contacts, stationary and 
moving both removable from the front. 
Impregnated coil; complete dampproof 
insulation. Rated up to 440 Volts; con- 
tact rating 10 Amperes, A. C. Indus- 
trial control spacing. Available with 
or without NEMA Type 1 enclosure; 
also for panelboard mounting. 


SOLENOID STARTERS — Sizes 0 
and 1: For control of motors of 1 to 
744 H.P., single or polyphase. A. C., 
110 to 550 Volts. Coils, contacts and 
other parts easily changed. Switch 
unit removed or replaced by turning 
one screw only. Re-set button inde- 
pendent of cover. This lighter, stronger 
build of switch reduces impact, con- 
duces to long life. 


MAGNETIC CONTROLS — Sizes 2 
and 3: Double-break silver to silver 
contacts, full floating and self-aligning. 
Individual arcing chambers for each 
pole. Magnet E-shaped, with heavy - 
duty shading coil. Interchangeable 
heaters. All replacement parts access - 
ible from front of switch. For quick 
reference to the standard units, ask 
for Catalog 9-M. 


INDUSTRIAL CONTROL DIVISION 
THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U.S. A. 
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white light 


Radiant Lamp Corporation designed the 5000 W. 
T64 Mogul Bipost Lamp for colored film motion 
picture production. Specifications called for an 
intense white light, that would give the exact 
“color temperature’ to closely match the color 
sensitivity of the film. Much depended, too, 
on the unwavering qualities of the light source. 


Working closely with Radiant's engineers, Callite 
developed a specially processed tungsten filament 
wire that provides a steady, brilliant white light 
of accurate rating and color matching properties. 


wd ————” 
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This compact helically coiled bent filament—about 
5’ long, and 1/32” in diameter when extended— 
will not sag or distort at the extremely high 
operating temperature of 3,400° Kelvin. Its ac- 
tual melting point of 3,655° Kelvin adds extra 
safety margin, Callite is ably equipped—with the 
men, resources, experience and ability—to fill all 
your requirements for tube and lamp components. 
Whether it’s a standard or special application, call 
on Callite, Write for Catalog No. 156 to: Callite 
Tungsten Corporation, 544 39th Street, Union 
City, N. J. Branch offices: Chicago, Cleveland. 


Hard glass leads, welds, tungsten and molybdenum 
wire, rod and sheet, formed parts and other com- 
ponents for electron tubes and incandescent lamps. 





A’ REDUCING SALON” 
FOR MOTORS? 






a 






WELL, not exactly—but we’ve “flattened out”’ or “squeezed together” many a 
motor design to meet some very unusual performance and installation require- 

ments. There have been mighty few motor requirements which we couldn’t 
satisfy! 

If you need a motor whose size, shape, or performance characteristics require 
special engineering, your best bet is to check with G.E. first. Very often our design 
engineers can save you time and money by making a few minor changes in a 
special design already in production. Or, possibly we can effect an even greater 
saving by adapting one of our standard motors to your specific needs. In either 
case, you're sure of getting the most for your motor dollar. Apparatus Dept., 


General Electric Company, Schenectady 5, N. Y. 






















LONG, LEAN, AND MIGHTY! The spindle drive for a customer’s spar milling 
machine required lots of horsepower, but the motor diameter was definitely 
limited. To meet this requirement we recommended two shell-type motors with 
the rotors on a single shaft and with the stators mounted in a single water-cooled 
housing. This design gave the full horsepower required with a motor diameter 
half that normally required. The water circulating through the housing quickly 


removed motor heat. 


















MOTOR WINS COMPRESSOR’S FANCY! The space-saving features of this re- 
| ciprocating compressor were greatly enhanced by a close-coupled synchronous 
motor which we designed for this machine. The rotor is pressed right onto the 
compressor shaft and the motor frame is bolted to the crankcase housing. No 
outboard bearing or separate foundation for the drive motor are necessary. Motor 
alignment is always perfect, too. Also gained are the advantages of synchronous 
constant operating speed, and power-factor improve- 











motors—high efficiency, 
ment. 








FLATTENED OUT FOR A CLOSE FIT Operating where headroom may be only 
4 or 5 feet, mechanical coal cutters must be extremely low-slung. This calls for a’ 
“*flartened-out”’ drive-motor to fit on the cutter truck. Explosion hazards are also 
present so that the motor must have a heavy cast-iron enclosure, capable of with- 
standing internal explosions. This compact, totally enclosed cutter motor was 
designed for low mounting on a cutter. Specially designed, air-cooling fins he!p 
keep motor operating temperature at a safe level. 













TRAINED DOWN TO FIGHTING WEIGHT! The facilities for mounting a drive- 
motor in a tube-axial fan are severely limited. The motor must be light and com- 
pact so that it won’t interfere with air flow, yet powerful enough to turn the fan 
blades at adequate speed. Although this motor was originally designed for use on 
naval combat ships and had to pass exhaustive shock tests, its basic construction 
was easily adapted for peacetime industry application. Over 2200 of these ‘‘bat- 


tlers” have been produced. 
















ELECTRIC 


750-275-8030 


GENERAL 
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Red, Brown or Black Line BW Prints 
on white or green tinted paper! 


Have them at will... 


You don’t need to use specially sensitized 
BW paper to have black line, red line or 
brown line BW Prints. ONE inventory of 
BW paper provides them all! Simply by 
changing the inexpensive developer solu- 
tions, these different prints are made avail- 
able. And, if you want further differentia- 
tion, you can make red, brown or black line 
prints on green tinted BW paper, as well 
as on white. 


BW gives you. MANY kinds of prints with 


amazing speed! 


With the Bruning BW System, 
prints are produced on simple, com- 
pact equipment in seconds. No 
plumbing — no exhaust fumes. BW 
prints are positives—not negatives— 
made directly from the subject and 
ready for use instantly. In addition 
to black and colored line prints, the 
BW System provides BW Transpar- 
ents, and BW Film —see panel be- 
low for their uses. THREE weights 
of BW Paper from which to choose 
—regular, card-weight and thin. 


t These Six Major A 


dvantages with the 


ic prints easily made 


The Bruning line includes printers 
and developers for every need and 
purpose! Among them is the Model 
2 BW-Copyflex Printer to provide 
photographic or direct line prints at 
will. A flick of a switch changes the 
printer from Copyflex to BW—pro- 
viding double reproduction advan- 
tages. For complete information 
about the Bruning BW System and 
Bruning BW Machines, mail the 
coupon. 


BRUNING BW SYSTEM 


chines 





eve printing and developing mo 


4. A complete line of 
to fit every requirem 
inui ervice .. 
i i ds. 5.A continuing servi 
in analyzing printmaking nee : te cnginee arom 
including white an cqelpenet Buying . 
ium and card-weight eT ian eal: 


line or ent. 


e method for making black 


: ls every~ 
: se Bruning sel 
ectly from tracings . becau 


an, not just 8 
and draftsm tere, anh © 


: — 
1. A versatile, simpie © 
colored line prints dir 

, 2 e 

2. 17 years’ experienc 
3. A complete line of materials, 


. $, thin, med : ’ 
gree tack, red or brown line prints, ‘ 6. Continuing research an 


- sooth ‘s interest. 
ts to supplement original unas oe ee 

For iat nsifying pencil lines in reprodu » 
or inte 


d development in the cus- 


CHARLES BRUNING COMPANY, INC. 
4710-20 Montrose Avenue, Chic 41, Illinois 
Cc H A R L E § B R U N | N G C 0 M P A N Y, | N z Gentlemen: I want to ace datos cnetaneiee 
Since 1897 BW Prints and equipment. Please send me informa- 


tion. 
NEW YORK CHICAGO LOS ANGELES N 

iName 
Atlanta Boston Detroit Houston Company 
Kansas City Milwaukee Newark Pittsburgh Street 


St. Louis San Francisco Seattle EE 
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640 PAGES OF RELAY ENGINEERING 
INFORMATION... Have you gotten your copy? 


Price $3-% 


STRUTHERS-DUNN, INC., 1321 ARCH STREET 
PHILADELPHIA 7, PA. 


STRUTHERS-DUNN 


5,327 RELAY TYPES 
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a name identified with 


good MOTOR performance 
oe a 


Specially designed for each particular appli- 
cation and with quality and dependability 
built into every part, Lamb Electric Motors 
have established a reputation for long, 
trouble-free performance. 





Contributing importantly to this good per- 

formance is our experience gained in 31 

years of designing and building small motors 

for over three thousand special applications. 

These applications, embracing almost every 

type of small motor driven product, include: 
Light-weaamht universal motor home appliances, production machines, in- This universal mote sed 
speciallyWMesigned for port- dustrial tools, business machines, and many for such applicatio om- 


able devi i : mercial vacuu ners, 
other classifications. cake dhieiatent Ls bel. 


THE LAMB ELECTRIC COMPANY ce 
KENT, OHIO compressors, 


Rugged con- 

struction is a 

major factor in 

the reliability of 

this motor widely > 4 Base-mounted, ex- 
used in the field of : = a plosion-proof aircraft 
mechanized equip- , sete ; geared fuel transfer 
ment. pump motor. 
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mfeA TS..EMPHASIS ON CONTROL | 


o “ & So iS 
woth h ai oii 


ie: 


TRUMBU fT} ELECTRIC 


PUTS EMPHASIS ON THE NTROL 
NEEDS OF THE DESIGN ENGINEER 





Se 
ae a 


Trumbull Electric Motor Control apparatus. . . all the 
way from our little Type T.T. thermal-relay-protected 
tumbler switches to a complex control center for a 
whole battery of production machines...is “built the way 
a design engineer wants it”. We have made a specialty 
of providing easy-to-specify and easy-to-get standard 
equipment that meets the requirements of most of 
your “special” applications. You can depend upon 
Trumbull Electric products for correct design, good 


looks and excellent performance under all conditions. 


THE TRUMBULL ELECTRIC MANUFACTURING CO. 
PLAINVILLE, CONNECTICUT 


OTHER FACTORIES AT 


NORWOOD, OQHIO «© LOS ANGELES «© SAN FRANCISCO « SEATTLE 
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This model American Flyer railroad coach by 
A. C. Gilbert Mfg. Co. demonstrates how beau- 
tifully you can reproduce the most intricate designs 
and surface detail... with Monsanto Plastics. 


With molded plastics you get materials and 
methods that provide mass production of third 
dimension detail that is unmatched in perfection 
or economy by metal stampings, die casting, 
forging ...or machining. (Remember, you pay for 
designing skill in plastic moldings just once ...in 
the original die.) 


Such clean fidelity ‘is more 
than a technical achievement... 
it's a proved sales-producer 
...in toys, personal accessories, 
writing instruments, art objects, 
premiums of all kinds. 


Lustron and Fibestos, Mon- 
santo’s injection molding plastics, 


MONSANTO 


PML Ors 
ALAA at 
ERVING IN a ei Pee 4 ERVE MANKINE 


“Sales-swinging” 


fidelity 


A. C. Gilbert miniature railroad cors 
molded of Fibestos, cellulose acetate. 


MONSANTO PLASTICS 


Faithful, down to the last rivet head... 


offer you the ability to take real punishment, o 
full range of beautiful colors, and genuine econ- 
omy. Other Monsanto Plastics offering this same 
faithful reproduction in combination with other 
properties are also available. Complete dota 
on request: MONSANTO CHEMICAL COMPANY, 
Plastics Division, Springfield 2, Massachusetts. In 
Canada, Monsanto Ltd., Montreal, Toronto, 
Vancouver. 


The broad and versatile Family of Monsanto Plastics includes: 
Lustron* polystyrenes * Cerex* heat resistant thermoplastics 

Vinyl acetals  Nitron* cellulose nitrates 

Fibestos* cellulose acetates * Thalid* 
ers for impression molding * Resinox* phe- 
nolics ¢ Resimene* melamines. Forms 
in which they are supplied include: 
Sheets * Rods ¢ Tubes * Molding com- 
pounds ¢ Industrial resins * Coating 
compounds * Vuepak* rigid, transpar- 
ent packaging materials. 


*Reg. U.S. Pat. Off. 








Grading the blackness of 
drawing pencils by the 
human hand and eye is 
not accurate enough for 
TURQUOISE ... see how 
Ernest Eagle took the 
guesswork out of grading. 


FIRST, we replaced the human hand with a Shading 3 Machine 
that moves the pencil back and forth across a sheet of paper at fixed speed, pressure and spacing. 
Result: A square of paper uniformly shaded to the grey tone characteristic of the lead being tested. 
Then we replaced the human eye with the electric eye of a Reflectometer and measured 


the exact percentage of light reflected from the shading. 


NEXT, we developed 17 different degrees of TURQUOISE leads (6B to 9H) 


evenly spaced by percentage of light reflection. 10¢ EACH 


NOW, Ernest Eagle makes and checks a shading chart ..- less in 
for every batch of every degree of TURQUOISE lead. qos 


* 


When he places the electric eye on a 2H shading, “ (H F MI SF A LED “ 
the needle must point to 54, or the entire batch is rejected. 
(SUPER BONDED) 


No wonder TURQUOISE gives you the line you want 


Prove 4 Yoursel, / 


For a free sample TURQUOISE, just write DRAWING PENCILS AND LEADS 
to Ernest Eagle, naming this magazine, EAGLE PENCIL COMPANY, 703 E. 13th St., New York 9, N. Y. 


. le Pencil Company of Canada, Ltd., Toronto 
your dealer and the grade you wish. - rn Gian @ & Ved. OM. 
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AWN OUNCING 


a new bar contact tape service 
by D. E. MAKEPEACE COMPANY 
under license arrangement with 
WESTERN ELECTRIC COMPANY, INC. 


Further broadening our outstanding position in the laminated 
precious metal field, we are proud to announce our appointment 
as a licensee under Western Electric patents for manufacturing bar 
contact tape and attaching this tape to contact arms. 

PRECIOUS 
METAL 
SAVED 


These bar contacts may be made in bi-metallic form of palladium, 
platinum or silver, pure or alloyed, on nickel or nickel silver . . . 
or in solid form of any precious metal or alloy. We are now pre- 


| a7 pared to — 
x r 


supply bar contact tape for your own 
attaching 


attach bar contact tape to arms supplied 
by you 


provide complete assemblies of arms 
with tape attached 


These new bar contacts result in a great saving of precious metals 
with larger contact area and with marked economy in attaching. 
Let one of our sales engineers help you compare the cost of our 
attached tape contacts with conventional types. 


LROJVOGUCE.. PRODUCTS 


SHEETS * WIRE * TUBING * SOLDERS * FABRICATED PARTS AND ASSEMBLIES 
OF SOLID AND LAMINATED PRECIOUS METALS 


D. E. MAKEPEACE COMPANY 


Main Office and Plant, Attleboro, Massachusetts 
YORK OFFICE, 30 CHURCH ST. CHICAGO OFFICE, 55 EAST WASHINGTON ST. 
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PERMANENT MAGNETS MAY DO 


* 


PO Ls compass was one a the . 

earliest forme following the discovery. 

of the ledestone 3 magnetic properties. = 

Nilagietiaed strips of metal which 

when arranged so they could float i un “ 
‘ a water filled container, served as a 


ernde but relatively accurate compass. 


How Permanent IS A 


Since its discovery, the permanent magnet has been 
one of man’s most faithful servants (as an aid in 
transportation and navigation). In most instances 
the life of the permanent magnet exceeds the life of 
the instrument it serves. After 65 years of faithful 
performance the Ritchie spirit compass, illustrated 
above, is still fit for navigation—the directing power 
of the permanent magnet is still accurate. 

The permanent magnet used in the speedometer 
normally outlives the life of the automobile, despite 
the demagnetizing influences, physical strain, and 
vibration of high speed service. Although modern 
magnetic materials of greater retentive power have 
been developed, many of the antiquated permanent 
magnets are still serving adequately. 

With the use of modern magnetic-alloy materials, 


egies 


(tee ae <i te 


. 
{ is an ae time spirit compass bw 5 
be Ritchie & Sone Ine. ‘While this 


compass is al least 65 vears old. it ix still 
fil for navigation. Note hand-painted 
oe curved card. This ix the property of 
c St ed a. , Vogue, Mew York. 


| eS Se ee nae 


heww Yih 


Instruments 


Permanent Magnet? 


infinitely more energy can now be packaged into 
permanent magnets. They are greater in strength 

. smaller in size... more functional in design... 
with greater stability in an electrical and steel age 
of vastly greater demagnetizing forces. 

The Indiana Steel Products Company is a pio- 
neer producer of “packaged energy”, having made 
more than 24,000 applications in the 36 years of 
specialized permanent magnet production. Perma- 
nent magnets may have some application in your 
industry ... may do some job or process better for 
you. Our engineers will gladly help you develop 
your plans for magnet application. For complete 
information and valuable technical data on magnet 
application and materials, please write for our 


“Permanent Magnet Manual.” 


THE INDIANA STEEL PRODUCTS COMPANY 


PRODUCERS OF “PACKAGED ENERGY" 
6 NORTH MICHIGAN AVENUE + CHICAGO 2, ILL. 


Q) 


® SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 


) VALPARAISO, INDIANA 
| STAMFORD, CONN. (CINAUDAGRAPH DIV.) 


©1946 The Indiana Steel Products Company. 


PLANTS 


IT BETTER! 
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Here are 4 Relays 
Treacle: 


re) will satisfy any rer rea Pr 








“fouR-POLE 
UNIVE RSAL 
RELAY 


You can provide for unexpected design or 
circuit changes with the new Bulletin 700 
Universal Solenoid Relays. These relays 
are anewidea in relay design— 9" amaz- 
ingly simple one- To change from “normally 
open” to “normally d” contacts—or 
vice versa YOU merely change the contact 
connections. A most convenient arrange- 
ment for experimental work or tricky con- 
trol circuits. These relays have the same 
time-proven construction as all other Bul- 
letin 700 Solenoi _ Available in 
2, 4, 6 and 8-pole construction. Also 
fyrnished as a Bulletin 200 direct current 
“Universal” relay. Write for information. 









UNIVERSAW SOLEN 


D RELAYS 
TT A 


B 


YA 


NO BEARINGS, PINS, PIVOTS 
The only moving part is the solenoid 
plunger. There are no parts to gum 
up or corrode and cause trouble. 


NO CONTACT MAINTENANCE 
Double break, patented cadmium 
silver alloy contacts never require 
any cleaning, filing, or dressing. 


ALLEN- 


\1 


SOLENOL 


Bulletin 700 (A.C.) x Bulletin 200 (D.C.) 
SOLENOID RELAYS 


Here is a line of small, solenoid-operated relays for industrial applications 
that require unfailing dependability. Can be furnished in single and 
multiple pole construction, up to and including 12-pole units. Available in 
the open type, or in the NEMA Type 1, Type 4, and Type 7 enclosures. 
Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 


SIMPLE, RUGGED DESIGN 
Bulletin 700 relays are ruggedly 
built to withstand millions of opera- 
tions on the heaviest industrial service. 


EASY TO WIRE ET. \ 
All terminals are conveniently acces- Abs 


sible and plainly marked. Enclosures | 


4 
ee 
. * —— 
provide generous space for wiring. Sa 


~ 


~h 


BRADLEY 


| 


. MOTORYCONTROL 














TECHNICAL INFORMATION ON 
A HIGH NICKEL ALLOYS FOR... 


Low Expansion 

Temperature Compensation 

Glass Sealing | 
Magnetic Permeability 






















This information, much of it never 
before published, will help you find 
new ways to improve product per- 
formance with iron-nickel alloys. 
Carpenter’s new 22-page bulletin in- 
cludes a complete chart showing the 
general effect of various percentages 
of nickel on the magnetic and expan- 
sion properties of iron. 





Typical applications for High Nickel 
Alloys are described and illustrated, 
and a Table of Physical Properties 
gives basic data on these alloys. 





Se Rad 


. a 


For a copy of the new Carpenter High 
Nickel Alloy Bulletin, drop us a note 
on your company letterhead, indicat- 
ing your title. Your Bulletin will be 
sent promptly. 





Watthour meter permanent magnet Thermal switch using Carpenter Water heater thermostat employing High wattage lamp with ferrules of 
assembly with shunt of Carpenter Low Expansion ‘42” for low ex- Carpenter Free-Cut Invar “36” to- Carpenter Glass Sealing ‘“42”’ used 
Temperature Compensator ‘30’. pansion struts as indicated. gether with a high expansion alloy. to bring out leads. 


+ THE CARPENTER STEEL COMPANY-—115 W. Bern St., Reading, Pa. 


. — —— 
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STAKE OUT your CLAIM 


in this great industrial empire! 


‘The emergencies of World War II compelled your government to 
build a great industrial empire—production facilities of great 
number and variety. 


With these emergencies ended, your government set out at 
once to offer these war-built plants for sale or lease to private 
enterprise . . . which is as it should be. 


\ number of these properties have already been disposed of. | 
Others are available . . . still others will be so offered. 


































Spotted across the nation (in nearly every state) each of these 
plants possesses specific advantages. Some are large, some small. 
Many represent the very latest in modern structural design and 
equipment. Others, acquired as existing facilities, are varyingly 
less modern. But all are adaptable to some productive use. 


Your government wants to satisfy your needs . . . and liquidate 
its industrial holdings . . . quickly. Accordingly it is offering its 
surplus plants under genuinely flexible conditions and terms. 
All are offered for sale or lease. Many are offered in whole or part. 
Some are designated for multiple tenancy. And credit terms can 

Be be arranged. 


The unusual flexibility of these conditions and terms is designed 
to help the small business man particularly. As a further aid, 
small business has been given a high priority to purchase these 
plants. Our regional offices will advise you how to obtain this ) 





priority certification. 

The War Assets Administration invites proposals on all surplus 
plants. Watch this agency’s advertising for specific kinds of 
plants. Contact and make known your plant needs to the office 


nearest you TODAY —see listing below. 






Write, phone or call for the PLANT- 
FINDER, a fully indexed, descriptive 


catalog of Government-owned plants. 


WAR ASSETS ADMINISTRATION 


OFFICE OF REAL PROPERTY DISPOSAL, WASHINGTON 25, D. C. 


Principal offices located at: ATLANTA * BOSTON « CHICAGO «+ CLEVELAND * DALLAS + DETROIT * KANSAS CITY, MO 
LOS ANGELES *« NEW YORK «© PHILADELPHIA *« PORTLAND, ORE. * RICHMOND + ST. LOUIS ¢ {SAN FRANCISCO 
Local offices located at: Birmingham ¢ Charlotte * Cincinnati * Denver + Ft. Worth * Helena * Houston * Jacksonville 
Little Rock * Louisville * Minneapolis * Nashville * New Orleans * Oklahoma City * Omaha * Salt Lake City 
San Antonio * Seattle + Spokane 


pPeh Aa tL td he 


OWNED 


Ae a 
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. Ain old-time way 
to turn a shatt 


oY x 


FOR THE BEST IN 


MODERN HORSEPOWER... 


For any problem of turning an appli- 
ance shaft, Delco motors provide a 
dependable answer. Engineered to 
meet the torque and service require- 
ments of the individual application, 
they are quiet, compact and efficient 
... reflecting all the benefits of Delco 
Products’ long association with the 
appliance industry. That’s why so 
many outstanding manufacturers of 
refrigerators, washers, ironers, stokers, 
oil burners, air conditioners and other 
appliances specify Delco motors.What 
betterexampleto follow? Delco motors 
are built in sizes from ¥% h.p. to 50 
h.p. Delco Products Division, General 
Motors Corporation, Dayton, Ohio. 





THESE Lou hit” RESISTORS 


SOLVE DIFFERENT ERENT RESISTANCE PROBLEMS 


SUL 
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Whenever you require ultra high frequency 
power dissipation, specify IRC Type MP 
Metallized Resistors, which are specially 
designed for U.H.F. service. Used in radar 
during the war, IRC MP's are now available 
on Short delivery cycle for industrial use. 
Their construction suits them for transmitter 


eae 


In high voltage applications where require- 
ments are for high resistance and power, IRC 
MV High Voltage Metallized Resistors 
are designed and constructed to do the job. 
They are manufactured with the famous 
metallized coating applied spirally on 
ceramic forms. This provides a conducting 
path of extensive effective length. Turns are 


dummy loads, rhombic antenna terminations 
and many similar high power applications. 
Remember IRC MP's by their solid coating 
of metallized resistance material, heavy 
varnish coating for protection against 
ay and mechanical injury, and, of 
course, by the IRC trademark. 


spaced mechanically to allow uniform volt- 
age gradient throughout the length of the 
resistor. Special size resistors for high voltage 
applications are available. Identify IRC MV's 
by the IRC trademark, the “striped” effect 
of the spiral filament and the special pro- 
tective coats of varnish. 


Note: On both MP's and MV's lugs or ferrules are available as well as colloi- 
dal silver ends for the application of special terminals. « For specifications and 
complete engineering assistance contact your IRC Sales Engineer or write Dept. 6J 


INTERNATIONAL RESISTANCE CO. 


401 N. BROAD ST., PHILADELPHIA 8, PA. 



















BRASS AND 
BRONZE 
COTTER PINS 








COPPER 
HAMMERS 







BRASS 
NUMBERING 
CHECKS 







COPPER SHOT 
FOR 
ALLOYING 







BEARING 
BRONZE 


BRASS AND 
BRONZE NUTS 
AND BOLTS 




























ni BRASS LAG, CAP, 
MACHINE AND 
wooD SCREWS 







BRONZE 
SASH CHAIN 






WAREHOUSES 












AUTOMOTIVE, it 
COPPER AND 
REFRIGERATION have t ese BRASS TACKS 
AND OIL BURNER 












FITTINGS 






BRASS, COPPER 
AND SILICON 














COPPER 
WIRE NAILS 





Miscellaneous 
items in stock 





CUT, CLOUT 
AND SHEATHING 
COPPER NAILS 





COPPER RIVETS 
AND BURS 

















COPPER . 
AND BRASS 
WIRE CLOTH 











BRASS AND 
SOLDERING WICKEL-PLATED 
COPPERS ESCUTCHEON 


af 






SILVER 
SOLDER STRIP 
AND WIRE 
IN COILS 










Siena didn't know that for mis- such things as these are carried in 








cellaneous items, too, all you have to stock at Chase warehouses. If your 

do is call Chase. local Chase warehouse hasn't what you 
Brass washers, or welding rods, want in stock they can get it for you 

brass and copper rivets, or tacks . . : from one of 2U Chase warehouses. 





Remember — CHASE SERVICE 1S AS CLOSE AS YOUR PHONE om 


e Chase 


BRASS & COPPER CO. Water enn 


INCORPORATED 











This is the Chase Network —handies? way to buy brass 


ALBANY? ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DETROIT HOUSTON} INDIANAPOLIS JACKSONVILLEt KANSAS CITY,MO. LOS ANGELES MILWAUKEE 





MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER{ SAN FRANCISCO SEATTLE ST. LOUIS WASHINGTON$ (tindicotes Soles Office Only 
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Stupakoff Kovar*-glass seals provide permanently 
vacuum and pressure tight, insulated electrical 
lead-ins on products which must be sealed from 
the atmosphere, even under the most adverse 
climatic conditions. 

Metal-glass terminals are available, or can be 
made in shapes and sizes to suit your needs... 
with single or multiple, hollow or solid electrodes. 

Kovar alloy is also available in the form of 
sheet, rod, wire, tubing and special shapes for the 


CERAMIC AND MANUFACTURING CO. 


MODERN ELECTRONIC DEVELOPMENTS 


manufacturers of electronic tubes and others who 
have their own glass working facilities. 

A line from you as to your sealing problems will 
enable us to make specific recommendations and 
supply the applicable literature. 


Reg. U. S. Pat. Off Trade Mark No. 337962 


LATROBE, PA. 


EXPORT DEPARTMENT 13 E. 40TH ST., NEW YORK 16, N. Y. CABLE ADDRESS ARLAB ALL CODES 
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lastic 


provides low dielectric losses— 


high operating efficiency 


Low-loss relay spacers made of 
Phenolite laminated plastic serve 
more efficiently because of the 
exceptionally low power fac- 

tor of this remarkable 

insulating material. 


For electrical applications, you're assured of reduced losses and improved per: 
formance with Phenolite laminated plastic. Especially suitable for insulation in both 
high and low voltage applications, it possesses a low power factor at high frequencies, 
and has an unusually low moisture absorption. Its electrical properties change but very 


little, eyen when exposed to high humidity over long periods. 


Puenouite’s rare combination of properties—physical, mechanical and chem- 
ical—makes it broadly adaptable for efficient, economical use in many industries. 
Light in weight (about half that of aluminum), it is exceptionally resilient and 
high in impact strength . . . is resistant to abrasion . . . possesses good machinabil- 


ity ... resists heat and moisture . . . and is not affected by solvents and oils. 


Tuere are many ways in which this versatile material can serve efficiently and 
economically in your products or plant equipment. For complete information, 


write to — 


nore NATIONAL VULCANIZED FIBRE CO. 


in sizes and grades to suit your 
requirements. Write for valuable 
illustrated handbook outlining 
specifications and uses. It’s FREE, Wilmington 99, Delaware Offices in Principal Cities 


of course. 


ELECTRICAL MANUFACTURING 





What 
Hydraulic 


KEEPS PLOW AT SAME DEPTH 
NO MATTER HOW HARD OR 
SOFT THE SOIL! 


This Pesco Power Package, when used on a farm 
tractor, brings the benefits described in the captions 
above. Let’s translate these benefits into the opera- 
tion of industrial equipment. 

The fact that this system of hydraulic control will 
keep a plow at an even depth, no matter how hard or 
soft the soil, means that it will move any load 
(within capacity limits) to any desired position, and 
keep it there. 

The fact that it will lock and stay at any position 
indefinitely means that on an industrial lift truck, 
for example, you can lift a load and, even though the 
truck’s motor might stall, the load stays in position. 


a 


ACTUALLY LOCKS IMPLEMENTS 
AT ANY POSITION INDEFINITELY 
EVEN WHEN MOTOR IS DEAD! 


POWER LOWERS AS WELL AS 
LIFTS IMPLEMENTS AS FAST OR 
SLOW AS THE OPERATOR DESIRES. 


And the fact that it delivers power in two direc- 
tions certainly has obvious advantages for many 
applications in industry. 

/ital information about the unit itself: Reservoir, 
pump and control valve are built as one unit. The 
valve is a 4-way type. The pump, located inside the 
reservoir, at 1500 r.p.m. delivers 7144 g.p.m. at 1300 
p.s.i. It features pressure loading, Pesco’s exclusive 
design that automatically compensates for wear and 
guarantees a long service life. 

To get complete information, write to Department 
10-F for Bulletin 117. This same pump can be furnished 


in a wide range of sizes and capacities. 


DIVISION BORG-WARNER 


(Sy aaa 4 nA 


11610 Euclid Avenue 
Cleveland 6, Ohlo 
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Can You Learn from a Farmer about 
Power for Industrial Machinery ? 
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The wand in the welder’s 
hand is a shielded arc electrode made of 
Riverside Phosphor Bronze. It is manufactured by one of 
Riverside’s customers, whose name has been synonymous 
with scientific achievement in arc welding for more than forty 
years. Almost like a magic wand, the electrode, when properly employed 
unites copper, brass and many types of bronzes which are difficult to braze. 


Phosphor Bronze is also used for building up and filling in bronze castings and 
surfaces of steel or cast iron. It leaves a dense high strength deposit of uniform 
structure. It is strong and non-corroding under widely varying temperatures and pressures. 


Riverside produces Phosphor Bronze in many alloys, three of which— 
Grades “A”, “C”, and “D” are adaptable to welding. Any one of these alloys may be 
the specific solution to your problems and serve to retain the good will of your customers. 
Write for literature, today, also get complete information about Nickel Silver and Beryllium Copper. 


INSIDE RIVERSIDE—ow- customers asked us to solve a serious problem. They were 
losing too much “‘down time” on their equipment because of small welding rod coils. It was 
imperative that the size of the coils be increased. Frankly, we did not believe we could 
crack this tough problem, but in jig time our engineers conceived and developed an original 
method for handling large heavy coils. We now supply these and everybody is happy. 


THE 


RIVERSIDE METAL COMPANY 


Ea Gm Ael 4 CHICAGO RIVERSIDE e NEW JERSEY HARTFORD CLEVELAND 
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SPECIALLY DESIGNED CRIMPS -— 
for each type of wire connection 


on ELECTRICAL PRODUCTS 


AMP has developed a crimp for each specific require- | 
ment which provides satisfactory results for all | | 
electrical connections. 


Vibration-Proof 


For use where insulation support is @ para- 
mount factor, terminals incorporating the 
Diamond-Grip crimp are available with and 
without pre-insulation. 








For stranded wire sizes 26 to 10. 


For Solid Wire 


Crimp especially designed for solid wire... 
will also provide equally sound connection 
for irregular shaped conductors, combined 
solid and stranded wire and stranded wire 
when insulation support is not needed. 





Terminals available for wire sizes 22 to 4. 


Low Cost 


The F-Crimp provides a large surface contact 
area with a stranded conductor thus permit- 
ting the use of short barrel terminals... 
reducing cost. 
















Terminals available for wire sizes 22 to 10. 





Corrosion=-Proofing Write for samples and complete information ! 


AMP Corrosion-proof terminals show no appreciable New AMP 

increase in resistance under excessively corrosive con- PRODUCT DISPLAY PORTFOLIO 
ditions and also increase electrical conductivity. This Complete pictorial presentation of entire AMP 
corrosion-proofing comprises of a metallic base coating Solderless Terminal Line — with actual samples 
with overlayed tin-plate— providing a protective film — 

that re-forms over any break or abrasion. It eventually 


Arranged for easy reference by design and 
production engineers. 
covers the exposed portion of the wire affording cor- WRITE TODAY FOR YOUR FREE COPY. 


rosion-proofing for the entire connection. 








AIRCRAFT-MARINE PRODUCTS Inc. 


1521-35 NORTH FOURTH STREET, HARRISBURG, PA. 


F. MANLEY CO., 82 Adelaide Street E., Toronto, Ont. 





In Canada: 
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SUPPORTS ¢ 


For YOUR Electrical Wiring Problems 


Ethyl Cellulose Loop 
Type open Clip 
C.P.C. 742 


Army-Navy Aero- 
nautical Standard 
for AN742 


These ethyl cellulose plastic clips have been used by the million 
in supporting cabled electrical wires in airplanes, buses, juke 
boxes, telephone switchboards, radios and many other applica- 
tions . . . but we don’t know all the uses ourselves. New uses 
are being presented to us constantly. 


If your engineering department has imagination and resource- 
fulness it can probably find new uses for these supports. They 
will reduce costs, weight, breakdowns and improve your 
product. Consult our Engineering Department on your appli- 
cation, or write for Circular G-46. 


| US oS 


< 
201 N. WELLS STREET CHICAGO 6, ILLINOIS 
WHITEHEAD METAL PRODUCTS CO.: New York - Albany - Philadelphia - Cambridge 
MAURICE A. KNIGHT: Akron. Ohio 


- Newark - Buffalo - Syracuse - Baltimore 
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LET BENTLEY, HARRIS WAR-TIME RESEARCH PAY DIVIDENDS FOR YOU TODAY. 







wes ~~, ~ @&@ @©«q]®©§«©=©0}7 7 ™—.... Fo. See a 


—, 









Ceeneianrctetitc. 


























i 
ay 


I 
N 


y 

‘ Here is the report of a leading public service teriorate even in direct contact with heat units. 
company telling what can happen to wire insula- Our men like BH Fiberglas Sleeving because it’s 

s tion in electrical equipment . . . and how they cut non-fraying, doesn’t fuzz out.” 


their service calls in half with BH Non-Fraying 
Fiberglas Sleeving. 
“The majority of our service calls are for the 





Write for samples of BH Fiberglas Sleeving. 
Test it in your own plant, in your own product— 


sail Scalise ane dd ; under actual service conditions. Learn why 
sapelt oF wnt Inds which Reve deepges coun sate America’s leading manufacturers of home appli- 
the drip pan and have either shorted out or Sia sii haat ; ee 
grounded out. That’s why we require an insulation Sigh , al equipment have stan- 
li ~ 


that is non-absorbent and will not break even when puized on BH insulation in their plans for post- 
ier “war production. 








saturated with grease or moisture. BH Eibess 


Sleeving meets this specification and y@fl not dey 
pe WG, } 


: BH LS | 
’ ( J rf : 
Ah 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ““Fiberglas”’ is Reg. TM of Owens-Corning Fiberglas Corp : 


=< SS SO we ee eee USE COUPON NOW -—-——-—-—-=-=---------- 
Bentley, Harris Mfg. Co., Dept.M-3, Conshohocken, Pa. Send samples and prices on other BH 
Products as follows: 


BOM TLEY, HARRIS Mrcgfo., CONSHOHOCKEN, Pa. 





, 
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I am interested in BH Non-Fraying Fiberglas Sleeving for 


, (product) : ] Magneto Varnished Tubing Grade “A” 
Operating at temperatures of ____° F. at _____ volts. Send samples so I can see for myself how [1] Flexible Varnished Tubing Grade “B” 


BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent. 
(J Saturated Sleeving Grade C-1 


NAME ——COMPANY____ aa sa aaa te [1] Saturated Sleeving Grade C-2 
ADDRESS —__— Siena [) Saturated Sleeving Grade C-3 | 
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No electrical equipment can be any better than its insulation 
















Because of its excellent 
weather resistance, this 
insulating varnish was 
used for all kinds of war 
communications equip- 
ment... 








...and the same varnish 
is now being used for 
protection in peacetime 
communications systems 
far and wide. 


GENERAL ELECTRIC'S unrivaled facilities for synthetic 
resin insulating varnish research, development and manu- 
facture are now available to all who make or repair elec- 
trical equipment. Be sure of product uniformity, by virtue of 
G-E Quality Control—specify G-E Insulating Varnishes. For 
full details consult your local General Electric Merchan- 
dise Distributor. Or write direct to Section RIMA-1066, 
Resin and Insulation Materials Division, Chemical De- 


partment, General Electric Company, Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 


CD46-16 









OFFERS A COMPLETE LINE OF INSULATING MATERIALS 
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More and more manufacturers of screw 
machine products are recognizing the 
advantages of Alcoa Aluminum Screw 
Machine Stock. Its economy means lower 
cost—greater profits. It can be worked 


at top machine speeds. It produces a 


fine finish. Prices are lower than pre- 


war. And—there’s plenty available, as- 
suring prompt shipment. Phone Alcoa’s 
nearby office. 

ALUMINUM COMPANY OF AMERICA, 
2179 Gulf Building, Pittsburgh 19, Pa. 


A egey:\ ALUMINUM “@ 
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Broachin 


Putting serrations 


“One stroke” broaching of the brass 
plumbing-fixture parts like those illus- 
trated above is easy and economical 
when you use MULTIPREssS equipped 
with a standard Denison Index Table. 
The valve-stems are loaded into specially 
constructed dies by the operator and are 
automatically moved to the broaching 
position, broached, and unloaded from 
the die. 

This broaching operation calls for a 
rather heavy “bite”—but with Muttt- 
PRESS, you can pre-regulate the power 


THE DENISON 
ENGINEERING COMPANY 


in brass valve-stems 


J ~another application 


‘made-to- order f = MUL TIPRESS 


“Sy 
= 


; Fo pe 
<i es 7 
co 


a 


proves the efficiency of MULTIPRESS 


load so that neither press nor tooling is 
endangered if the cutting die meets an 
off-dimension part. The pressure load is 
not applied like a hammer blow. Instead, 
you obtain a smooth flow of power and 
speed—uniform velocity of the broach- 
ing tool that avoids fractures and strains 
in the broached pieces, reduces tool wear 
and damage. Pressure, speed of opera- 
tion, and stroke length are easily and 
quickly regulated. And you are not 
limited to broaching operations alone! 
Your basic MULTIPREsS unit is a com- 


DP) a ERO," 


Ss wz APPLIED 


wf he) |e r.e 


plete and remarkably compact, hydraulic 
press adaptable to many different opera- 
tions. Use of the six-station hydraulic 
index table assures added speed and 
safety in feeding materials into the press. 

Mutt1prEss is built in 4, 6 and 8-ton 
capacities, with manual or automatic 
controls—a size and model for every job. 
A wide assortment of standard acces- 
sories adapt it to a broad range of indus- 
trial applications. Write for complete 
Mutt1PREss details or for recommenda- 
tions on your own requirements. 


1199 DUBLIN ROAD 
COLUMBUS 16, OHIO 
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RESIST FATIGUE-CORROSION-FRICTION 


PHOSPHOR BRONZES 





TC ate; 
REVERE PHOSPHOR BRONZES 


True Bronze. Revere Phosphor Bronzes are true tin bronzes, containing 

from 14% to 10% tin. The phosphorous content is a mere trace, not TYPICAL APPLICATIONS 

over .05%. Phosphorous is used as a deoxidant during alloying, to Fuse Clips — Contacts — Radio Trimmers — Springs — 
prevent the formation of oxide films at grain boundaries. The absence Diaphragms — Pressure Plates — Bellows — Flexible 


of such films permits the material to be used at its maximum strength Hose — Latches — Relay Parts — Bearing Plates — 
: ae . Sliders — Electric Lamp and Radio Tube Sockets — 
and fatigue resistance. 


Clutch Plates — Thrust Washers — Grease Retainers — 
. : Paper Mill, Oil Well, Textile, Leather, Laundry, Pump, Print- 
High Strength. Tensile strengths up to 133,000 psi. are obtainable, ing, Refrigeration, Marine, Automotive Parts and Machines. 


and yield strengths of 70,000 psi. or higher. Wherever these qualities are needed in a non-ferrous 
metal: Strength, Resilience, Fatigue Resistance, Corrosion 


Fatigue Resistance. The combination of careful manufacturing Resistance, Low Coefficient of Friction, Easy Workability. 
methods with correct analysis gives Revere Phosphor Bronzes en- AVAILABLE FORMS 
durance limits remarkable among metals. Phosphor Bronze parts Grade A: Sheet, Strip, Plate, Rod, Welding Rod 
retain their dimensions, elasticity, or ‘‘springiness’’ through many Grade C: Sheet, Strip, Plate 
millions of stress reversals. Grade C, 8% phosphor bronze, for example, — e coven Plate, Welding Red 

li rersals at 25, si. See chart. ; ‘ ; ; 
should stand over 100 million reversals at 000 psi. See c lccieemainieedicipianiilibitianen cteas, tamper tel Qin 
Coefficient of Friction. Low. Resists galling. Excellent materials for 
bearings, bearing plates, and shafts. 


PHYSICAL PROPERTIES—PHOSPHOR BRONZES 


Resists Corrosion. Revere Phosphor Bronzes are comparable to copper Yield Strengtht Rockwell Endurance 
J . a y a ‘ . a : Seat ils ; Tensile Strength Lb. per Sq. in. —" Limit 

and copper-silicon alloys in corrosion-resistance. They are highly ion te. te. cali Gini Gnceer tein 
resistant to a great variety of corrosive conditions and chemicals, Grade Hard* Soft Hard Soft Hard Soft Hard Soft 


and ; actically i ason cracking or stress corrosion. “A” 5% 91,000- 40,000- 65,000 18,000 88- 0- 22,000 14,000 
and are practically immune to season cracking tress ¢ 105,000 5s'b00 - - 





Electrical. Depending upon the grade, phosphor bronzes have elec- “© 8% 
trical conductivities from 11 to 43% I.A.C.S., at 20°C. They are largely 

; ; é' _ “D" 10% 115,000- 58,000- 70,000 28,000 98- 25- 27,000 23,000 
employed in switches and contacts requiring heavy pressures, and 129,000 73,000 104. 75 
are much less attected by arcing than are alloys containing zinc. They 


105,000- 53,000- 68,000 24,000 95- 20- 25,000 21,000 
118,500 67,000 102 70 


“E’under 65,000 40,000 50,000 14,000 75 5 18,000 13.000 
are non-magnetic. 4% (Nominal) (Nominal) (Nomina!) (Estimated) 


ee 4 , : *Spring temper or 8 Nos. Hard }.5% extension under load 
Easy Workability. Phosphor bronzes are easily fabricated by the usual 
processes of punching, stamping, drawing, machining, and so on. 
In the fully annealed state they are extremely ductile. 


Four Grades. See table. These grades offer a variety of characteristics, | FATIGUE ENDURANCE 
enabling selection of the correct material for various uses. In general, aa ae OF GRADE “C* 
Grades A and C are used for springs, diaphragms, bellows, fuse clips, a 
lock washers, clutch discs, and similar applications requiring high 
fatigue resistance. Grade D is selected where the highest strength and 
spring qualities are required, Grade E is principally used in heavy bars 
and plates to withstand severe compression, wear and corrosion. 
Grades A and D are also used in welding rod. 


STRESS, POUNDS PER SQ IN 


Cost Reduction. If you are now employing some other material, 

investigate phosphor bronzes, as they may be cheaper while providing 

equal if not better service. On the other hand, if you are now using ) seaeienies waiuiniis tte 

a less expensive material, such as spring brass, the greatly superior 

qualities of phosphor bronzes may make them cheaper in the long run. 

Cooperation. Revere Technical Advisors will gladly work with your BOE he Oo 
engineers and designers in determining the best ways to use phosphor 

bronzes. Such collaboration may at times be extremely valuable, 

since some of the factors eae in correct design may aa illog- COPPER AND BRASS INCORPORATED 
ical. For example, contact pressure depends upon thickness, not Founded by Paul Revere in 1801 

temper. Increasing the temper does not increase pressure, but permits 
larger deflection without permanent set, and so does decreased 
thickness. Careful balancing of temper and thickness are essential for Mills; Baltimore .Md.; Chicago, Ill.; Detroit, Mich.; 


best results. Revere really knows phosphor bronzes, and it will pay Ne Meaiedil: Dhaest Mame, BY. 
you to write Revere when considering their use. 


230 Park Avenue, New York 17, New York 


Sales Offices in Principal Cities, Distributors Everywhere 


. 





We're a “hound” 


for punishment 


And we’ve been taking a lot of it— 


trying our best to deliver the kind of 


service you have a right to expect 
from Continental. 


When we’re confronted by a new 
plastics problem. our well-trained 


CONTINENTAL 


oma 


DIVISION 
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plastics experts don’t swing blindly. 
They wade in with eyes wide open, 
tackling each step with scientific skill 
and caution. 

The plastic pup above is proof of 
that. Each of the ten plastic parts 


CAN COMPANY, INC. 


HEADQUARTERS: Cambridge, Ohio 
Sales Representatives in all 


Principal Cities 


COMPRESSION - INJECTION 


that make up this pooch is an example 

of the right molding operation for that 

particular job. The hairbrush handle 

“ears” —the funnel “head”—the air 
Se ele 

scoop mounting “tail” . . . each part 

is a Continental success story. 


Backed by long years of experience, 
our Plastics Division is equipped to 
solve your most difficult plastic prod- 
uct problem. When you want engi- 
neering ‘“‘know-how,”’ think of 
Continental. 


OTHER CONTINENTAL PRODUCTS 
Metal Containers 
Fibre Drums « Paper Containers 
Paper Cups « Steel Containers 
Crown Caps and Cork Products 
Machinery and Equipment 


| 





Here's the purchasing procedure we recommend 
for the efficient buying of 


NUTS AND BOLTS... 








YOUR INDUSTRIAL 
SUPPLY DISTRIBUTOR 


No one is in a better position 
to give you what you want, when 
you want it than your industrial 
supply distributor. For all standard 
“stocked” Circle © nuts and 
bolts, call him in. You’ll make 
your purchasing more efficient by 
benefiting from his prompt, 
intelligent service. 


BUFFALO BOLT COMPANY 
REPRESENTATIVE 


Your local Circle © representative is 
the man to see whenever you wish to 
purchase specials, non-stock or production 
items. Remember his extensive personal 
experience in this highly specialized field 
is backed up by a rich background of 
manufacturing skill consisting of many 
years experience in producing nuts and 
bolts of all types of which the uniform 
quality is controlled from billet to bolt 
in one single plant. 


BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 
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ITS USE AND ADVANTAGES 
AS PRODUCED BY NORMA-HOFFMANN 


a 


ST ern ampere 


DEEP GROOVE NON-FILLING SLOT TYPE 


This is the most widely used type of all anti- 
friction bearings. It can carry both radial and 

[( ] comparatively heavy thrust loads. Its uninter- 
rupted, symmetrical raceways and self- 
contained, deep-groove design give it a wide 
range of application. Special types are avail- 
able with ultra-precision tolerances. Here are 
some of its advantages: 





Self-contained. Can be handled and mounted as 
a complete unit. 


Has equal thrust capacity in either direction. 


Close conformity of raceway with ball contour 
provides maximum load support. 


No adjustment. Bearings delivered with required 
internal clearance. 


e In two-bearing applications (as above) one bear- 
ing can be locked in the housing, the other 
“floated.’’ This allows for expansion due to 
temperature changes and compensates for vari- 
ables in machining shaft and housing shoulders. 


) 


K\ 
Kt 


SINGLE & DOUBLE SHIELDED SHOULDER (SNAP) RING TYPE 


The side plates are fixed in outer ring This bearing is equipped with a split PP AT] 
and extend into recess of inner ring metal locating ring which is snapped VIX IM Ne AVE INN ENN 

forming labyrinth to retain grease, ex- into a groove in the outer ring of the 

clude dirt. bearing. 


. Provides economical closure for 1. Self-locating; no need for providing PRECISION BALL, ROLLER AND THRUST BEARINGS 
many ordinary uses. machined housing shoulders. 
. Supplements other seals for extra 2. Permits simplest housing: a straight 
dirty applications. through bore. ane HO a8 6D ATION 
. Occupies no greater space than 3. Provides longitudinal compactness RMA-HOFFMANN BEARIN RPO! 
standard single row bearing. with saving of materials and ee STAMFORD, CONNECTICUT 
. Pre-packed with Norma “'Stability- weight. o FIELD OFFICES: New York, Chicago, Cleveland, Detroit, 
Tested’ Grease; long service with- Bee Pittsburgh, Cincinnati, Los Angeles, 
out relubrication is assured. es San Francisco, Portland, Ore., Seattle, Phoenix 
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“You can probably 
machine it in OWE 
operation... 








ee ee 
| 
| 
Gisholt Simplimatic!” 
isho implimatic!” 
| 
| 


Surprised? It’s not at all unusual for a Gisholt Simpli- 
matic to machine the front and back faces as well as 
inside and outside portions of a part simultaneously. 
Twenty to thirty cuts are frequently made at one time 
on complicated parts, and to close tolerances. 


2 This is because the large platen table of the Simpli- 
: ja 4 matic permits the use of a larger number of slides 
FRONT AND BACK—ONE OPERATION. Two similar sets placed most advantageously with respect to the job 


of tools—one on center slide and the other on a back boring attach- the tools are to do. You are free from the usual re- 
ment through the spindle—rough drill, turn the outside, face and 


chamfer hubs on both ends of differential carrier while rear slide strictions. 

me rong ns See FO Ss feet wade Beg. Catton Gisholt can arrange the tooling and ship you the 
complete Simplimatic—production tested on your 
job—ready to work. Send the blueprints and speci- 
fications of parts you produce in quantity and learn 
what this modern automatic lathe can do for you. 





TEN TOOLS finish ten surfaces on this aluminum aircraft 
engine crankcase in 3 minutes and 10 seconds. One man and two 
Simplimatics handle the work formerly done by ten men and ten 
other type machines. 


ee Ne ee ee ee ee oe ee ee ee oe A ae ee ee ee a a ee oe a oe a oe ee ee ee ee ee Ge SE ee ee 


Look Ahead...Keep Ahead...with Gisholt GISHOLT MACHINE COMPAN’ 


1119 E. Washington Avenue, Madison 3, Wisconsi | 


TURRET LATHES © AUTOMATIC LATHES © SUPERFINISHERS © BALANCERS © SPECIAL MACHINES# 





ELECTRICAL CONTACT ENGINEERING QOQB¢8 


Assembling Electrical Contacts 
By Spot Welding Methods 


GOOD spot welder in the hands of a skilled operator is an easy and effective way of making electrical con- 
t \ tact assemblies. Economical, too. When welding is used to assemble contacts, not only is the best possible 
electrical connection assured, but the necessity for punching, drilling or tapping reeds or brackets is eliminated. 


Any desired electrical contact material is obtainable 
in disks mounted on steel backings with welding pro- 
jections (commonly called “button”? contacts). The 
projection in the backing is melted and flattened in 
welding, making a neat, tight assembly. 


Large disks, rectangular pieces or special shapes are 
available flushed with silver solder for electro-brazing 
in a spot welder. 


Spot welding is easy, but it should not be done care- 
lessly. Dies should be clean and close-fitting. Excess 
pressure or heat, which might deform or distort the 
contact faces, should be avoided. Parts should be 
clean and free from rust. When using solder flushed 
contacts, the use of a paste flux is usually helpful. 


Fansteel engineers will gladly assist users in develop- 
ing efficient assembly methods for any electrical con- 
tact application, whether it be by spot welding or 
otherwise. In fact, their services are available on any 
problem relating to electrical contacts or assemblies. 


CONTACT DISCS WITH WELDING PROJECTIONS 


BO! singie ee 
Faced 
Assembly 


Faced 
Assembly 


name 


These assemblies are spot welded. The electrodes and work 
should be kept clean and smooth. 


SOLDER FLUSHED CONTACTS 


Assembly 


Faced 
Assembly 


Solder flushed contact disks or segments are easily electro- 
brazed by a spot welder. Note the fillet formed around the base 
of the contact, which assures a strong assembly. 


DOUBLE FACED ASSEMBLIES WELDED FROM RIVETS 


A spot welder fuses the shanks of two 
rivets, making an integral contact as- 
sembly. Each rivet shank should be 
about .005" longer than half the thick- 
ness of the backing so that the metal 
will fill the hole snugly. 


Product engineers find valuable helps in our book- 
let ‘‘“FANSTEEL ELECTRICAL CONTACTS —AN 
ENGINEER’S HANDBOOK’ ’. It is the most authen- 
tic book on today’s electrical contact engineering 

. mailed gratis. Write for your copy today. 


F A N S T & E L METALLURGICAL CORPORATION 
NORTH CHICAGO, ILLINOIS 
Sales and Service in Principal Cities 


WORLD’S FOREMOST 


MAKERS OF ELECTRICAL CONTACTS 
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CAPITAL TRANSIT 
RIDERS PICK 








rd 


Of the four public transit vehicles placed on exhibit at ATTENTION 
the recent Century of Progress show held by the Capital 
Transit Company in Washington, D. C., transit riders ELECTRICAL MANUFACTURERS 
selected the car decorated with “An Interchemical Capital Transit’s finishing problem was to select a 
Finish”’ as the one they would prefer to ride in. finish which combined beauty with durability. Because 
: , 2 every finishing problem is different, Interchemical en- 
The interior color scheme of the Interchemical decor- gineers formulate a finish specifically designed to meet 
ated car was done in a pleasing blue motif with a mar- the conditions under which your product is to be man- 
bleized tan and cream flooring marked off with an orange ufactured, sold and used. If you are designing a new 
stripe. The exterior was a blend of three shades of tan product, having trouble with your. present finishing 
set off by a bold maroon trim. operation, or are planning to change and modernize 
your production line set-up: REMEMBER—To Give 


The three street cars and a bus exhibited had been a “ ; 
decorated by leading finishes manufacturers. With over ae & A Good Start—Give It "An Interchem 


5,000 transit riders voting, the Capital Transit Com- 

pany feels that an adequate cross-section of its riding If you’re interested in product finishes, you’ll be inter- 
public had been polled. As a result all new Capital ested in our new booklet “A Film is Born.” Write: 
Transit Company vehicles will be decorated and pro- Interchemical Corporation, Dept. EM-10, Finishes Di- 
tected with ‘“‘An Interchemical Finish.” vision, 350 Fifth Avenue, New York 1, N. Y. 





*K Made by the Interchemical Corporation Finishes Division, a 
result of the recent consolidation of the business of Ault & 
Wiborg Division of Interchemical Corporation and that of 
the Murphy Varnish Company. 


Interchemical Finishes 
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FASTENERS 


BOLTS, NUTS, RIVETS, SCREWS, SPECIAL FASTENERS 


WAZE a foddel lied ttl PGCE 


The great production lines that make our auto- 
mobiles, refrigerators, appliances and machines 
of all kinds are, themselves, the consumers of 
other mass-produced items, notably Industrial 
Fasteners. Because of the highly-perfected manu- 
facturing methods used in making bolts, nuts, 
rivets, screws and special fasteners, manufac- 
turers employing these products are assured of 
lower costs, faster assembly, dependable joints. 

Designers of machinery, appliances and struc- 
tures of all kinds use Industrial Fasteners with 
complete confidence in the strength and security 
of the joints. Fabrication problems are simplified 


by the dependable uniformity of modern fasteners. 
For example, nuts made by the tens of thousands 
according to this industry's standards fit perfectly 
the bolts which may be made by a different com- 
pany at a different place; specially designed 
industrial fasteners and other parts are made 
economically in large quantities on a basis which 
permits complete interchangeability. Thus, the 
Industrial Fasteners industry helps materially in 
making available to the American public better 
automobiles, radios, appliances, - machines, at 
lower cost. 








AMERICAN INSTITUTE OF BOLT, NUT 
AND RIVET MANUFACTURERS 


1550 HANNA BUILDING e CLEVELAND 15, OHIO 





2 PERMANENTLY 


3 OIL AND GREASE 








1 WON'T BURN OR 


SUPPORT FLAME 


SIX REASONS WHY 


OGG ACOA RSS 


Give Your Products 


AGE RESISTANT 


Performance Protection 


Longer Life 
and Added Sales Appeal 


4 RESISTS HEAT 


RESISTANT AND OXIDATION 


Offer “Immediate Delivery” today and you can sell electrical 
products in quantity regardless of quality. But will they stay 
sold ... or will dissatisfied customers run up your operating 
costs with demands for replacements, repairs or servicing? 

There’s no substitute for quality when performance has to sell 
your product and keep it sold. And where wire is concerned you 
can guard against future trouble and build a reputation that will 
increase sales by wiring with permanently insulated Rockbestos 
wires, cables and cords. They are built to outlast your product 
... insulated with heat, flame and age resistant impregnated 
asbestos to eliminate failures caused by overloads, high ambient 
temperatures and hard usage under severe operating conditions. 

Let Rockbestos permanently insulated wires help guarantee 
the performance of whatever you make... aircraft, buses, 
cranes, electronic calculators and controls, locomotives, motors, 
radio transmitters, ranges and hundreds of others. For recom- 
mendations or a catalog write to: 


ROCKBESTOS PRODUCTS CORPORATION 
828 Nicoll St., New Haven 4, Conn. 


,ROCKBESTOS 


The Wire with Permanent Insulation 


MOISTURE 6 
RESISTANT 


REMAINS 
FLEXIBLE 


A few of the 125 permanently insulated wires, 
cables and cords developed by Rockbestos to protect 
performance and give lasting service. 


ROCKBESTOS FIREWALL HOOKUP WIRE 


This heat, flame and moisture resistant wire, insulated with 
high dielectric tapes and impregnated felted asbestos and 
covered with color-coded, lacquered glass braid, has a maxi- 
mum operating temperature of 125° C, Ideal for radios, tele- 
vision, amplifiers, calculators or small motor, coil, dyna- 
motor and transformer leads. No, 22 to 4AWG in 1000 volt 
rating — No. 12, 14 and 16 AWG in 3,000 volt, also in 
twisted pair, tripled, shielded and multi-conductor con- 
structions. 


ROCKBESTOS THERMOSTAT CONTROL WIRE 


A multi-conductor control wire for low voltage inter- 
communications, signal and temperature control systems. 
Its asbestos insulation and steel armor assure trouble-free 
circuits. Sizes No. 14 to 18 AWG in two to five conductors 
with .0125”, or .025” — or (for 115 volt service) .031” 
impregnated asbestos insulation. 


erin NN it tm 


ROCKBESTOS A.V.C. MOTOR LEAD CABLE 


Use this apparatus cable for coil connections, motor and 
transformer leads exposed to overloads and high ambient 
temperatures. Insulated with impregnated felted asbestos 
and varnished cambric, and covered with a heavy asbestos 
braid, it is heat-proof and resistant to oil, grease, moisture 
and flame. Sizes 18 AWG to 1,000,000 CM. 


NEW YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH ST. LOUIS LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND, ORE. 
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COCOON, the amazing new protective packaging 
for anything from a ball bearing to a locomotive— 
applied with a spray gun—was developed during the 
war, when the delivery of munitions and foodstuffs 
in perfect condition meant the difference between 
victory and defeat. One example of the ever-expand- 
ing use of the Cocoon System today is the packag- 
ing of machine tools for shipment to China, where, 
after an indefinite period of storage, they will be 
installed in Chinese factories. 


COCOON requires only a spray gun and air sup- 
ply! Bridges gaps up to 20 inches without difficulty! 
Assures full protection without grease coatings! 
Won’t soften at plus 180°F.; remains flexible at 
minus 40°F.! Has extremely low moisture-vapor 
transmission rate! Resists attack by major mildew 
and mold groups! Tensile strength 2000 p.s.i.; elon- 
gation 200%! Equipment can be stored without 
dismantling! Imagine your product in Cocoon! Sub- 
mit your problem to us for analysis. 


R. M. Hollingshead Corporation, Coatings Division, Camden, New Jersey; Toronto, Canada. 


PACKAGE «cz COCOON! 


Applied with spray gun 
{) AR 
aX 
: | = 


Strips off like banana peel 
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A spot weld gives you a joint as strong 
or stronger as the parent metal and you 
have nothing to wiggle loose. Equally im- 
portant, one man with one spot welder 
can turn out hundreds of units every 
8-hour turn. 


Gun welders mean portability. The 
gun, attached to the transformer by flexible 
cable, can be moved from point to point 
on the job. When necessary, the trans- 
former, too, can be made mobile. Used 
for bulky work... automobile bodies, 
refrigerators, sink cabinets, railway cars 
. . . where you can move the welder to the 
job easier than you can move the job to 
the welder. Taylor-Winfield has several 
hundred gun designs for every con- 
ceivable requirement. 


The popular rocker arm type, a floor 
model, has ample throat clearance to 
accommodate over size or under size, as 
well as conventional size work. You can 
fabricate a variety of work in heavy or 
light gauges of any weldable material. 


Spot Welding has outmoded many forms 
of fabrication. Taylor-Winfield can give 
you information you need on styles and 
sizes of spot welders and recommenda- 
tions on how you can use spot welding to 
push out more production. 


Write Taylor-Winfield. We have a man 
near you. 


uw 


For their new Farm and Food 
Freezer, Carrier uses Taylor-Win- 
field Portable Gun Welders. 


Carrier Corporation, Syracuse, 
N. Y., has been using Taylor- 
Winfield spot welders for many years 
to fabricate their well-known Car- <4 
rier Room Air Conditioner. 
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You can get efficient, economical protection 
against moisture for higher temperature installations 


ae) | 
wih CUMARITH <=: wea 


Beha schoo |_| 
FILM INSULATION + : = 
ream 


Lumarith film is a moisture resistant thermoplastic with 
comparatively high heat resistance. In combination with 
heat insulating layers, it will give an insulation resistant 


both to heat and moisture. 


Investigate the electrical possibilities of all Lumarith 
plastic materials: films, sheets, rods, tubes and molding 
materials. They may help cut down production time 
and cost. Write for booklet entitled, “Celanese Syn- 
thetics for the Electrical Industry”. Celanese Plastics 
Corporation, a division of Celanese Corporation of 
America, 180 Madison Avenue, New York 16, N. Y. 


*Reg. U. 8. Pat. Off. 
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Manufacturers across America have found the answer to their 

magnet wire problems at the big Port Huron plant of Auto-Lite. 

Every shape, size, type and insulation, plus the essential 
engineering know-how that comes from long experience and 
forward-looking research, is here to help you. 

a ee ee ee eG eS 


A special catalog on magnet wire has just been prepared, packed with 
useful information such as conversion data, NEMA specifications, sim- 
plified charts and other useful facts. The supply is limited, but a request 
on your company letterhead will bring a copy to executives and engineers 
who specify magnet wire. 


THE ELECTRIC AUTO-LITE COMPANY 
SARNIA, ONTARIO Wire and Cable Division Port Huron, Michigan 


AUTO-LITE NL taae Vy 


TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES—THURSDAYS, 9:00 P.M.—E.T. ON CBS 
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PULLMAN-STANDARD puns verter cars 


MANUFACTURING 
Recessed and Slotted 
Wood Screws Sheet Metal Screws 
Machine Screws Stove Bolts 
Also 
Cap Screws Set Screws 
Machine Screw Nuts Wing Nuts 
Rivets and Burrs Rods 
Screw Drivers and Bits 
Specialties 


.. +» builds them faster with Reed & Prince 


Recessed Head screws and power bits! 


In hard-to-reach driving positions (as well as everyday pro- 
duction) many of the Nation’s leading manufacturers such as the 
Pullman-Standard Car Manufacturing Company, have found the 
answer to the secret of fast, accurate assembly in the use of the 
Reed & Prince Recessed Head screw or bolt with the Reed & Prince 
driver or bit! 


Another feature — elimination of costly scratches and scars 
on inside car construction and trim, is equally as important as 
accuracy and speed to Pullman-Standard production! 


One driver or bit (not 3 or 4 sizes) completes the workman’s 
kit! Loss of time is cut because any Reed & Prince driver or bit will 
fic any size or style Reed & Prince Recessed Head screw or bolt! 


For the answer to your assembly problem — be it large or 
small —— use the Reed & Prince combination . . . featuring the 
recess that is “A HEAD of the Times”! 


REED & PRINCE MFG.CO. 


WORCESTER, MASS. CHICAGO, ILL. 


Exact fit of driver or bit allows even distribution of 
centered driving pressure on all parts of the recess. 
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MOST COMPLETE LINE 


HOUSING PROBLEM Solved 


W A N T E D by hard-working bearings, 
steadily employed in paper, textile and 
other process industries, adequate shelter 
for self and lubricant from storms of dust, 
dirt, moisture, acids, lint, tar, sand, mud and 
other foreign materials. Will be quiet, re- 
quire minimum services, and pay hand- 
somely ... 


Bearings that were using up too much oil and grease, 
taking too much maintenance, costing too much in 
shut-downs advertised this need. 

Industry got the answer it wanted .. . from Fafnir 
...acomplete line of ball bearing power transmission 
units. Fafnir engineered sealing and shielding sys- 
tems, integrated with sturdy housings, kept 
lubricant in the bearing, kept out every particle 
of grit, “gunk”, water, acid or other foreign 


IN AMERICA 


substance. And, for good measure, Fafnir made these 
sealed, shielded and completely housed bearings the 
easiest bearings in the world to install. 

These Fafnir Ball Bearing Power Transmission 
Units have jumped production up to 50%, saved a 
quarter of power consumption, cut oil consumption 
by the gallon every month and worked a 24-hour shift 
continuously for five years at a time without a single 
complaint. 

That's the way Fafnir answers industry “wants” 

. not with just “what's on hand” but with what's 

in the experienced minds of Fafnir engineers .. . 
in the plant and out in the field. The Fafnir 
Bearing Company, New Britain, Connecticut. 
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BEHIND THE SCENE... 


EFRIGERATOR manufacturers have found 
that the heat transfer of refrigeration coils 
can be increased tremendously by forcing air cir- 
culation around them with a fan (or blower 
wheel). In one case, using a Torrington air im- 
peller in this way quadrupled efficiency. Torring- 
ton air impellers are also used in large display re- 
frigerators to circulate the air inside the storage 
space so that temperature and humidity remain 
constant. 


there’s 

a 
Torrington 
Aur 


I mpeller 


This is only one example of the ways in which 
manufacturers in widely diversified fields are using 
forced air circulation to increase the efficiency and 
convenience of their products. Have you thought 
about air in relation to your product? Torrington’s 
research facilities and extensive experience are at 
your service on any problems or questions you may 
have. Simply write us at 62 Franklin Street; a copy 
of our Air Impeller Specification Sheet will be sent 
you without charge or obligation. 





IR UW GTON 
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This new Stackpole material is 30% harder 
than conventional Silver-Graphite contact types. It 
greatly prolongs contact life under short circuit condi- 
tions, assures far better contact drop, and tremendously 
improves wearing qualities. It contains from 312% to 
10% graphite and can be made in practically any needed 
contact shape or size for a wide variety of circuit breaker, 
contactor and relay applications. On particularly difh- 
cult high-amperage applications the use of one of these 
contacts operating against an FW-41 silver-tungsten 
contact may provide truly outstanding efficiency. 


Through the efficiency of this Stackpole silver- 
tungsten contact material, the interrupting capacity of a 
circuit breaker made by a leading manufacturer was in- 
creased from 10,000 to 15,000 amperes. On special test, 
it interrupted 21,000 amperes without apparent harm 
to the contacts! Not only that, but Stackpole’s FW-41 
contact formula paved the way to constructing this same 
circuit breaker to a size one-third smaller by volume and 
with half as many parts! Write for details. 

NOTE: Stackpole Contacts are sold only for original 
equipment purposes—not as replacements. 


Write for Stackpole Contact Catalog and Data Book No. 12 
STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


BRUSHES AND CONTACTS (AIl molded carbon, graphite, and metal composition types) * RARE METAL CONTACTS «+ SINTERED 
ALNICO Il » WELDING CARBONS + MOLDED IRON CORES «+ PACKING, PISTON and SEAL RINGS + CHEMICAL CARBONS, etc. 
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VARNISHED 
TUBINGS 


of fiberglas and staple fiber cotton 
yarn for every electrical 
insulation requirement. 


STANDARD STANDARD GRADE has maximum flexibility, is treated with a minimum of varnish 
ti aa » and recommended for high temperatures where dielectric strength is not a factor. 


DOUBLE SATURATED DOUBLE SATURATED has all qualities of the Standard Grade but with additional 
a le = coats of varnish to bring the dielectric rating up to 1500 volts. 


TRIPLE STRENGTH TRIPLE STRENGTH is built up with coats of especially flexible insulation varnish for 
oe ~— dielectric ratings up to 2500 volts and is particularly suited where assembly operations 
include the possibility of rough handling. 


IMPREGNATED is the Optimum in Superiority for high gloss, non-hydroscopic, re- 
sistance to high temperatures, oils, acids, etc. IMPREGNATED has a dielectric rating 
beyond 7000 volts and: is unequalled for Long Life Under Most Severe Conditions. 
Write For Samples. 


FOR USERS OF COTTON YARN VARNISHED TUBINGS The Mitchell-Rand 
MIRAC and HYGRADE Var- 

nished Tubings of long staple § JHE M-R WALL SHEET FREE FOR THE ASKING 
fiber yarn are comparable to ?’ Write today for your free 
Fiberglas Tubings in dielec- a = g copy of the M-R WALL CHART 


. . : ith i i bles, 
tric ratings, tensile strength, eae an i ee 


flexibility and long life. Write on capacities of conductors, di- 
For Samples. : F electric averages, thicknesses 
of insulating materials, tub- 
ing sizes, tap drill sizes, etc. 


“MITCHELL- RAND INSULATION COMPANY, INC. 


SR eae ia ay COrtlandt 7-9264 NEW YORK 7. N.Y. 


FECTRICAL INSULATIO 


al tte ee ee) eed A PARTIAL LIST OF M-R PRODUCTS 
Insulating Papers and Twines Fiberglas Saturated Sleeving, Varnished Tubing 
Cable Filling and Pothead Compounds Asbestos Sleeving and Tape 

Friction Tape and Splice Varnished Cambric Cloth and Tape Insulating Varnishes of all types 
Transformer Compounds Mica Plate, Tape, Paper, Cloth, Tubing Extruded Plastic Tubing 


Fiberglas Braided Sleeving 
otton Tapes, Webbings and Sleev 
npregnated Varnish Tubing 
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RESEARCH 
AND 
DEVELOPMENT 


Thru research, important information 
and facts are obtainable which guide 
product development. 

PMI is prepared to do both the Re- 
search and Development to help solve 
your problem of design or perform- 
ance, and to produce the molded plas- 
tic that serves your product needs 


most efficiently and dependably. 


Thru sound plastics engineering, and 
by working closely with manufacturers 
and their engineers, we have devel- 
oped designs to meet difficult perform- 
ance requirements. Frequently we are 
able to solve product problems by the 
use of original techniques in plastic 

molding. This too is a part of PMI 


Research and Development. 


REG U S.PAT.OFF 
For more information on how you benefit from PMI plastics 
services, write for latest Catalog Folder EM. 10 


PLASTIC MANUFACTURERS 


INCORPORATED 
STAMFORD, CONNECTICUT 
INJECTION, TRANSFER & COMPRESSION MOLDING * COMPLETE ASSEMBLY 


Representatives: NEW YORK CITY—19 West 34th Street © DETROIT, MICH.—805 New Center Building 
CAMBRIDGE, OHIO—633 Upland Road ¢ LOS ANGELES, CAL.—1440 S. Robertson Blvd. 
WASHINGTON, D. C.—4643 MacArthur Bivd., N.W. © CANADA—David C, Orrock & Co., 1405 Bishop St., Montreal 
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Mercury Clutches offer unique advantages to every user of 
electric motors. They make. motor, oe ome oe 
limit starting current: ~sthey prevent Y i 
... they avald ed-out motor? 


Tite ej 


raifle of 





Se 


TRA et NEW YORK OFFICE: 19 RECTOR STREET 


OCTOBER 1946 





& the draftsman’s pencil makes its mark, he issues 

orders, through a remarkable kind of shorthand, 
to the men who must act on his drawings. But only with 
special assistance can human hands shape such precise, 
complex orders as these. No wonder the draftsman 
chooses his instruments with care...he is, in effect, 
taking them into partnership! 





In this sense, Keuffel & Esser Co. drafting equipment 
ond materials have been the draftsman’s partners 
for 78 years in creating the peaceful culture and 
wartime might of America, in making possible our 
concrete dams, steel bridges, aluminum bombers. 


...the world’s highest dams 


partners in creating 


So universally is this equipment used, it is self- 
evident that every engineering project of any magni- 
tude has been built with the help of K&E. Could 
you wish surer guidance than this in the selection of 
your “drafting partners’? 


Especially in these hurried days, you will find a 
PARAGON* Drafting Machine a boon to your work ’ 
...and your nerves! With the finger tips of your left ..-- fastest airplanes 
hand on its control ring, the lightest pressure enables 
you to set the scales at any angle, anywhere on the 
board. Your right hand is always free. For the full 
PARAGON * story, write on your letterhead to Keuffel 


& Esser Co., Hoboken, N. J. *Reg. U. S. Pat. Off. K+ 
mn 


Drafting, Reproduction, Surveying 
Equipment and Materials. 
Slide Rules, Measuring Tapes. 
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VOLT-AMPERE RATINGS 


Leyes 


Sprague CEROC 200, an inorganic ceramic class “C” 
wire insulation, paves the way for important engineer- 
ing advancements wherever coils or other windings 
can utilize its ability to operate continuously at 200° C. 
Its advantages are such that it warrants careful investi- 
gation in connection with a wide variety of equipment. 


SMALLER COILS FOR LARGER JOBS! 


Wire insulated with CEROC 200 permits a substantial 
volt-ampere rating increase without a corresponding 
increase in space. As a result, midget-size coils can be: 
wound to do man-size jobs. 


IT’S FLEXIBLE! 


Despite its ceramic nature, CEROC 200 is sufficiently 
flexible to permit wire insulated with it to be wound on 
conventional equipment with little or no change in 
most cases. It can safely withstand 16% elongation 
by bending. 


{ HIGH-TEMPERATURE ADVANTAGES 


Applied to copper, nickel or other types of wire, 
CEROC 200 permits continuous operation at 200° C. 
Wound in coils, the thermal conductivity of Ceroc- 
insulated wire is high. This assures much of the volt- 
ampere gain to be expected from high-temperature 
operation. 


EXCEPTIONALLY HIGH SPACE FACTOR 


Typical percentages of wire area to total cross-sec- 
tional area of insulated wire are 96% for CEROC, as 
against 59% to 69% for conventional insulations 
suitable for high-temperature applications. CEROC is 
WRITE FOR ‘ only about % mil thick and is uniform throughout the 


length of the wire. 
CEROC BULLETIN 
Lory. | 8 SPRAGUE ELECTRIC CO., North Adams, Mass. 


PARA 


PIONEERED BY THE MAKERS OF SPRAGUE CAPACITORS AND ‘“KOOLOHM stehcackoate: 


*Trademorks Registered U. S$. Pat. Off 
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“ENGINEERED SERVICE” 


in Aluminum, Magnesium, Stainless Steel 


SOLVES YOUR PARTS-PRODUCTION 
AND ASSEMBLY PROBLEMS 





If your new or improved consumer product requires 
the mass-production techniques and specialized 
COLGATE facilities that produce these aluminum coast- 
ers by the millions . . . or if your industrial product 
calls for split-thousands accuracy, in large or small 
quontities, such as required in this radio speaker in 
order to assure perfect fitting and absolute inter- 
changeability of the stamped, blanked, and formed 
chassis — then it will be to your advantage to consult 


with COLGATE! 


The extreme range of specifications and the diverse 
use of these products are an excellent indication of 
the versatility and the broad range af scope offered 
by COLGATE’S “ENGINEERED SERVICE” 
to manufacturers of consumer and in- 
dustrial products. From the initial rough- 
idea stage to final assembly, this unique 
and comprehensive service provides ad- 
vance design and engineering aid in 
the form of preliminary conferences that 
solve your problems before designs have 
been started, also after blueprints have 
been prepared. 


COLGATE’S sales-minded designers 
and engineers will help develop your 


new product ideas, improve old products by substi- 
tuting Aluminum, Magnesium, or Stainless Steel for 
other materials and give your product these sales- 
building features — lighter weight, added beauty, in- 
creased strength and durability, resistance fo corro- 
sion, thermal and electrical conductivity, improved 
product appearance and performance. 


COLGATE can help solve your problems and func- 


‘tion as your “branch factory” by providing ample 


space, supplying the specialized skills and know-how 

for fast, economical fabrication and assembling of 

precision parts — and get your product to market 

faster by meeting delivery dates with dependable 
regularity. For immediate action wire 
or write, complete confidence assured, 
no obligation. 


Completely centralized facilities in- 
clude our own fool and die shop in 
addition to Hydraulic Presses 10 to 
750 tons, and Mechanical Presses 
2% to 200 tons. 


STAMPING « FORMING « DRAWING 
WELDING « FINISHING « ASSEMBLING 


messy ey . = Pg REO Kg oR 
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COTTERS .. FROM 1/32” x 1/4” ro 3/4" x 24 
atoug with your bolts aud aute 
Our customers find it convenient to obtain 


bolts, nuts and cotters from the same source 
—in one shipment and on one bill of lading. 


In addition to a full line of steel and 
brass cotters, Lamson & Sessions produces 
cotters made of bronze, stainless steel and 
aluminum alloys, made to your specifications 
im production quantities. Our extraordinary 
volume production of cotters is maintained 
by a large battery of machines designed and 
built exclusively for Lamson & Sessions. 


The wire for Lamson cotters is cold rolled 
in our own plants, insuring control of both 
size and quality from raw material to finished 


LTS AND NUTS - LAG SCREWS - SEMS - LOCK NUTS - 


CAP SCREWS - 


product. Modern chemical, metallurgical and 
physical testing laboratories are maintained 
to insure uniformity of specifications in both 
standard cotters and those made “‘special”’. 


The Lamson “Efficiency” point actually speeds 
up assemblies because of the diagonally cut 
points, one of which is longer than the other. 
This type cotter serves as a drift pin in align- 
ing parts. A blow of a wrench or twist of 
pliers on the point of the longer shank 
spreads shanks apart quickly. Your jobber can 
supply you with Lamson cotters out of stock. 


THE LAMSON & SESSIONS COMPANY, 1971 W. 85th St., Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio; Chicago and Birmingham 


COTTERS - SET SCREWS - DARDELET RIVET BOLTS - 


LAMSON & SESSIONS 


Ask your Jobber for the Lamson Line 


DS-STOVE : 10) BO-We-) 142 ae ee a a ee el ee) ee) ee ee ee 
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KEY BOLTS 


S/LVER 
OVERLAY 


GENERAL PLATE 


Lamintted Sher Melaé 


Assure Lower Costs, Provide 97 
Efficient Performance and Give , 
Longer Life to Electrical Contacts 


Why pay the new high costs of silver when General 
Plate Laminated Metals give you solid precious 
metal performance at exceptionally low costs. How 

. because General Plate Laminated Metals give 
you a silver contact face at the actual point of contact 
where the precious metal performance is desired. 
The result, you get the high electrical conductivity 
desired at a fraction of the cost of costly solid silver 
contacts. 


General Plate Laminated Silver Metals make 
fabrication of contact assemblies easy. In addition, 
they provide longer wearing life. The base metal 
adds strength, better spring properties, and makes 
spot welding or soldering more practical. 


Investigate General Plate Laminated Silver Metals 
for your contact problems. Write: 


100 


Typical contacts fabricated from General 
Plate Laminated Silver Metals. 


GENERAL PLATE DIVISION 


of Metals and Controls Corporation 
50 Church Street, New York, N. Y.; 205 W. Wacker Drive, Chicago, III, 
2635 Page Drive, Altadena, Calif.; Grant Bidg., Pittsburgh, Pa. 
ATTLEBORO, MASSACHUSETTS 
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STURDINESS 


POSITIVE 
CONTACT 


I 


SAFETY 


LONG LIFE 


resistance— 
economical because fewer parts mean less 
cost and less maintenance. Information about 
specific applications for Con-Tac-Tors which 
are rated for loads as high as 45 amperes, is 


Safe operation—silent operation . . . . these 
are but two of the important advantages which 
have established the reputation of Honeywell 
Con-Tac-Tor Mercury Switches. 


mechanical strength and low 


For literally thousands of applications 


among widely different types of operations, 
Con-Tac-Tor Mercury Switches are providing 
dependable, economical performance. For 
your needs, you'll find Con-Tac-Tors depend- 
able because of their positive action, high 


furnished promptly without obligation. 


Minneapolis-Honeywell Regulator Co., 
2685 Fourth Avenue South, Minneapolis 8, 
Minnesota. Branches and distributing offices 
in all principal cities. 


0) “ae ea ie ae eee ee y 1 
IT’S THE PRODUCT dhe \\ t 
BEHIND THE 

NAME THAT COUNTS os oS eae We de oo eee Bs et ee 


OCTOBER 1946 











Only the die casting process can produce in large quantities, so complicated a casting as the 
Float Valve body illustrated above. All other methods of production were discarded quickly 
when compared with the advantages of die casting from the standpoints of cost, accuracy, 
product appearance and daily manufacturing potential. 


The Die Casting Industry is notable for its good mechanics who with great determination 
apply themselves to invent, produce and promote one success after another. 


MADISON<KIPP 


oe 


< OP SLOFCEACOCEH 214 WAUBESA ST., MADISON 4, WIS., U.S.A. 


Skilled in die casting mechanics, experienced in lubrica- 
3 tion engineering, originators of really high speed air tools. 
ANCIENS ATELIERS GASQUY, 31 Rue du Marias, 
Brussels, Belgium, sole agents for Belgium, Holland, 
France, and Switzerland. 

WM. COULTHARD & ©. Lid., Carlisle, England, sole 
agents for England, most European countries, India 

Australia, and New Zealand. 
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NEW DESIGN 
TECHNIQUE 
INCORPORATES 
DUREZ 








Convincing evidence of the modern trend 
towards functional design is effectively 
revealed in these illustrations of the old 
and the new Belfone "Maestro inter- 
communication units. 


Notice how the hard, “mechanical“ 
look of the prewar Belfone has been re- 
placed by an attractive molded Durez 
plastic housing that gives this new 
product an air of superior quality, as 
well as supplying it with many other 
physical benefits required by the manu 
facturer. 


What This User Wanted 


In this connection Mr. Floyd W. Bell, 
President of Bell Sound Systems, Inc., 
comments interestingly . . .”Our new 
design offers many functional advan- 
tages in addition to its beauty. The 
rounded top of the new Belfone elimi- 
nates the natural tendency to pile 


PRE-WAR 


se 


papers and other material on top of it, 
building up insulation and hindering 
the free circulation of air. Since the 
many curved surfaces and encircling 
louvers would be impractical in wood, 
the cabinet is being molded of Durez. 
Its over-all attractiveness makes it suit- 
able for use on the finest executive 
desk. The durability of Durez ends for 
all time the many disadvantages of 
old-fashioned flat-top housings and the 
scratching to which wood is suscep- 
tible. In addition, its imperviousness to 
atmospheric conditions provides un- 
diminished lasting beauty.” 


Unlike other housings of this type 
which are molded in one piece with 
an open bottom or back, the new Bel- 
fone housing consists of two pieces 
comprising the front and back sections. 
These are molded separately and as- 
sembled with molded end flanges ‘in a 
slot. Molds for producing this unique 
construction were developed by Bell 






PLASTICS THAT FIT THE JOB 


engineers in cooperation with the Plas 
tics Division of Continental Can Co. 


What You Can Get 


The general-purpose Durez plastic 
used is one of more than 300 multi 
propertied molding compounds devel- 
oped by Durez laboratory engineers 
Heat resistance, dielectric strength 
non-resonance, and impact resistance 
are some of the important character- 
istics inherent in all Durez phenolic 
plastics. 


We'd like to work on any of your 
problems that phenolic plastics may 
solve. The competent counsel of ex- 
perienced Durez technicians, as well as 
a library of proved product develop- 
ment data, awaits your enquiry. 


Durez Plastics & Chemicals, Inc., 610 
Walck Road, North Tonawanda, N. Y. 
Export Agents: Omni Products Corporation, 
40 €. 34th St., New York, N.Y 
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with COLOR and TEXTURE 


Texture and color are only a part of the Wrinkle cation to either flexible or non-flexible surfaces. 
story. Economy, durability, production time-sav- No other industrial finishing material offers so 
ing are other parts of the story of the most much in distinctive decoration and protection. 
versatile of all industrial coatings. Eye-appeal :. buy-appeal . . long-lasting protec- 

If you are not already using Wrinkle, it will tion . . and unequalled production oconomy ore 
pay you to investigate. And if you are among the unmatched characteristics of versatile Wrinkle. 
the thousands of users, you'll be interested in 
new developments in Wrinkle . . . for instance, 
in the synthetic rubber-base, and resin emulsion- 
base flexible Wrinkle coatings. 

There are literally hundreds of controlled appresimstely 200 monvtecturers of 
Wrinkle textures, and an unlimited variety of Wrinkle finishes and coatings. One or 
color combinations for every conceivable appli- more are neor you. 


Write for **New Wrinkles in Finishing,** 
. bi-monthly report on Wrinkle 
developments and applications. It lists 


Offices and Research Laboratories 


New Wrinkle, Inc., 1765 Springfield St, Dayton 3, Ohio 


Flexible Wrinkle for coating paper, fabrics, rubber, plastics and V Office equipment, typewriters, adding machines, etc. V Electric 
artificial feather. motors and tools. V Tool chests and cabinets. V Scientific and 


Any industrial finish manufacturer who maintains our standards precision instruments. V Photographic equipment. V Castings and 
is eligible for a Wrinkle license. fabricated metal parts. V Caskets. 
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Irv-O-Slot provides the electrical protection necessary tor top-quality / 
slot insulation. Moreover, it possesses the mechanical strength required ) 
to withstand punishment received during motor assembly and operation. 
A complete range of varnished fabrics duplexed to selected rag and fish 
papers allows wide selection. All the base fabrics secure their high 
dielectric strength from uniform coatings of Irvington-formulated insula- 
ting varnishes. 













TYPES: Bias and straight-cut varnished cambrics, black or yellow, are 
standard . . . varnished nylon, rayon, cambric, style S.I.C., silk, and Fiber- 
glas are also bonded to the tough backing papers on special order. 


BONDING AGENT> When forming the slot cell, the Irvington binder per- 
mits sufficient slippage to prevent rupture of the insulating varnish film, 
yet the bonded material does not delaminate or bleed. 


THICKNESSES: Standard Irv-O-Slot insulations are supplied from .011” to / 
.028”. Some of the special combinations are as thin as .009”. For slot } 
insulation on smaller fractional horsepower motors, all varnished fabrics 
are available without paper backing. 


Additional information and test samples gladly supplied. 





cin! 
RVI NC. q o | Varnish and Gnsulalor Company \RVINGTON 11, NEW JERSEY, U.S.A 


Authorized distributors in: BALTIMORE - BLUEFIELD, W.VA. - BOSTON - CHARLOTTE - CHICAGD - CLEVELAND + DALLAS - DENVER - LOSANGELES MINNEAPOLIS 
NEW HARTFORD, N.Y. - NEWYORK + NEW ORLEANS - PHILADELPHIA - PITTSBURGH - ST. LOUIS - SAN FRANCISCO - SEATTLE - MAMILTON, ONT., CANADA 
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ODD SHAPES—CAST OR BENT 


One of the principal advantages of the 
die casting process is the ability to cast 
unusual shapes. There are instances, how- 
ever, where it is more economical to obtain 
a required contour by a bending operation 
after casting. 


A design change in the zinc alloy die 
casting shown below required that the end 
of the pointer be curved, instead of straight 
as it was originally cast. This could easily 
be accomplished by altering the die but, 
thanks to the ductility of the zinc alloy, it 
proved to be less costly and quite satis- 
factory to bend the pointer after casting. 
There are many cases where a simple 
forming operation of this kind will prove 
to be more economical than to cast a shape 
which will involve high die cost or slow 
up the casting cycle. 


AS-CAST 


CASTINGS 


KNOCKOUTS ARE OFTEN 
PROVIDED IN DIE CASTINGS 


Knockouts—thin sections which are later 
punched out to provide openings—are fre- 
quently provided in die castings. The de- 
signer of such a part will do well, however, 
to attempt to so locate the knockouts that 
they will not constitute undercuts which 
will interfere with the ejection of the 
casting from the die. 

The zinc alloy die cast switch box below 
has eight knockouts to provide various 
openings for conduits and screws depend- 
ing upon the particular type of installa- 
tion. Six of these knockouts are in the 
bottom of the box and, since they are 
parallel to the die parting, they do not 
constitute undercuts. The knockouts at 
either end of the casting, however, require 
the use of slides having about 4%” motion 


to clear the casting when it is ejected. 

Naturally, the slides necessitated a more 
expensive die and there is some extra flash 
to be removed from the castings, but the 
knockouts are absolutely essential at these 
points and the extra costs were justified 
on this score. 


ya 
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A Few Words About This Advertisement 


This is the first advertisement in a new 
series which will appear in these pages 
during the months ahead. Because of our 
close association with the die casting in- 
dustry, many interesting design and appli- 
cation ideas come to our attention, We 
propose, in these advertisements, to pass 
these ideas along to you to help in the 
solution of some of your problems. Watch 
for these ads and, in the meantime, ask 
us—or your die casting source—for a copy 
of the booklet ‘‘Designing For Die Casting” 


FOR DIE CASTING ALLOYS 
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HE free exercise of the genius to in- 

vent, to make new things, to remake 
old ones—in short, to search, to design, to 
develop—all this is peculiarly in the 
American tradition. And being so it fol- 
lows that product development constitutes 
a strong bulwark of our free enterprise 
system. Now, this may be obvious. And 
most business leaders at one time or an- 
other have been cognizant of this basic 
truth. But too often this cognizance has 
been in the manner of lip service. Too 
many business executives have failed to 
implement their words with deeds, have 
failed to institute and follow through with 
thorough, continuing programs of product 
development. 


On one hand they have professed great 
concern for the future of the free enter- 
prise system, while on the other hand they 
have failed to pull their own weight, have 
failed to add to that “total dynamics of our 
economics” by creating new products. Par- 
ticularly in times of stress, of uncertainty, 
they have been content to be static rather 
than resourcefully active. 


This may be construed as a bit of special 
pleading for the research man, the designer, 
the product development engineer. Per- 
haps. But it is far from that. It is a 
special plea addressed to the business ex- 
ecutive, large or small, to take a positive, a 
vigorous, part in advancing the standard of 
our economy by continuing to contribute 
new products. The new product may not 
be more than Emerson’s now proverbial 
mousetrap, or it may be some bewilderingly 





Product Development and Free Enterprise 


complex electronic device, but if it serves 
to advance or enrich our daily lives, then 
by that much it will have served to foster 
and buttress the free enterprise system. 


The average engineer is a reasonably 
modest fellow. He would be rather aston- 
ished to think that his daily chores make 
him a knight in shining armor defending 
the free enterprise system. But, in hard 
earnest, he is. And the farsighted execu- 
tive who gives him leadership and encour- 
agement, and who provides the requisite 
research and engineering facilities, is not 
only astute businesswise, but within the 
area of his own influence has accepted the 
prevailing challenge to the free enterprise 
system. 


In a recent article in The New York 
Times, Paul G. Hoffman, chairman of the 
board, Committee for Economic Develop- 
ment, and president, the Studebaker Cor- 
poration, had laid down a comprehensive 
blueprint outlining the responsibilities of 
business men for maintaining our economic 
system, for “making our economy dynamic- 
ally stable.” It is significant that No. 1 
on his program is the following objective: 
“We must push forward the search for 
new products and services.” 


Mr. Hoffman points out that more than 
50 per cent of our working population 
today are employed in manufacturing and 
servicing products that were unknown 
fifty years ago. This is a record of yester- 
day’s contribution. Today’s job has got to 
be done today. 
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Precise Drilling Depth Control 
Obtained Electrically 


* Ingenious combination of synchros and limit switches passing microamperes 
of current stepped up through cold cathode tubes to actuate solenoid valves 
permit balance drilling of crankshafts. to preset depth within 0.0001 inch. 


JACK BULLIET 
Development Enginee: 
W. F. & John Barnes Company 


ITH the ever increasing insistence upon 

smoother running automobile engines goes the 

demand for more precision in the dynamic bal- 
ancing of rotating parts. Among such parts, the 
crankshaft comes in for a major share of attention. 

Not so long ago, a crankshaft needed only a simple 
static balancing operation to pass balance inspection. 
Through the last few years, this elementary treatment 
has evolved into a highly precise and scientific pro- 
cedure that is largely responsible for the quiet and 
almost vibrationless engines of today. 

First, it was necessary to develop means for deter- 
mining the amount and location of excess or deficiency 
of mass that was responsible for the unbalanced condi- 
tion in a given case. This has been accomplished suc 
cessfully by several concerns using their respective 
lines of approach. It is not within the scope of this 


paper to discuss the machines for measuring unbalance 
moment. It is sufficient here to say that means are at 
hand by which a rotary machine part may be spun at 
its normal speed and observations may be.taken upon 
the vibration produced by unbalanced distribution of 
mass. The answer comes out in terms of too much or 
too little mass at certain places in the part. The mod- 
ern machines tell, to very close limits, the amount of 
mass to be removed or added and just where. 

After the measurements are made, the next step is 
to correct the unbalance. It is this second step that 
concerns us here. 

In the case of uniform cylindrical parts, excess mass 
can be removed by any of several machining methods 
(drilling, grinding, milling) from the particular spot 
that has the excess. Sometimes the process is reversed 
and solder or other metal is added to points which are 


= 


Fig. 1—Barnes four-unit balance drilling machine for 
automotive crankshafts. Intelligence fed into the con- 
trol panel manually is translated into precise depth of 
drilling regardless of irregularities in forging dimensions. 
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Fig. 2—The first solution to the problem of ac- 
curate depth control of balance drilling was purely ~ 
mechanical, involving cam actuated feed valves 


shown in the balancing test to be light. 

Correction of unbalance in crankshatfts is somewhat 
more complicated. The complex shape of these parts 
precludes the removal of excess metal from wherever it 
happens to be. 
available which solve this problem elegantly. First, 
the places where metal may be removed conveniently 
are selected. These places may be in the webs of the 
throws or in the kidney-shaped counterbalances oppo- 
site the throws. Then the machine is designed and 
built, not to indicate the actual amount and location of 
excess mass, but to indicate the amount of metal which 
must be removed from the several selected spots in 
order to offset the unsymmetrical distribution of mass. 
Thus, these machines are not only measuring devices, 
but are computing machines as well. 

Quite generally, crankshafts are brought into _bal- 
ance by drilling out the excess metal. The job could 
be done by end-milling or grinding, but drilling seems 
to be the favorite method. The general idea is obvious. 
The amount of excess to be removed from each selected 
drilling spot is first determined, using the unbalance 
measuring machine. Then this amount, in ounces, is 
converted (usually by referring to a prepared chart) 
to the equivalent drill depth, in inches, for the diam- 
eter of the drill to be used. Finally, the shaft is placed 
into some sort of a drilling machine with one or more 
drills whose working depth can be controlled in ac 
cordance with the desired metal removal. A _ single 
spindle drill press, with a depth gage and a suitable 
fixture for holding the shaft could be used. The fix 
ture would have to be shiftable into several position: 
so as to hold the shaft properly for the successive holes 

However, the continual demand for increased pre- 
cision has been accompanied by the general cry for 
higher production rates and simplified operation. The 
single-spindle drill press is neither fast nor simple for 
multiple operations. 

Some years ago, the W. F. and John Barnes Com- 
pany took steps in the required directions by building 
a multiple drilling machine with several of its self- 
contained hydraulic drill units situated around a hold- 


Unbalance measuring machines are 






OCTOBER 1946 








ing fixture. Each unit was positioned so as to drill a 
hole at one of the selected correction points. Then 
each unit was provided with a quick-acting mechanism 
by means of which the drill depth could be predeter- 
mined, the selected depth being read on a dial. 

The usual drilling cycle was used. The hydraulic 
valve of the drill unit was shifted by a solenoid and 
the drill approached the work at rapid traverse rate. 
Before the drill reached the work, a dog on the control 
bar shifted the valve to feed position. 

The return of the drill was controlled by the mecha- 
nism shown in fragmentary and partly cut-away form 
in Fig. 2. Before the start of a drilling cycle, rod A 
was shifted lengthwise by turning dial B to the desired 
depth reading. Rod A was splined so that it slipped 
through rocker C. Thus, the projecting roller D at- 
tached to rod A was brought to a predetermined dis- 
tance from the high point of the cam dog E carried on 
the control bar F which moves with the longitudinal 
motion of the drill. When the drill had penetrated far 
enough into the work for the dog EF to reach roller D, 
rod A was rotated about its axis, turning rocker C 
upward so that roller G acted upon the cam portion H 
of the valve lever. This shifted the valve to return 
position and the drill was withdrawn at rapid traverse 
rate. 


DEFICIENCIES OF OLD METHOD 


This type driller was excellently adapted to the ac- 
curacy and production standards of its time and served 
several automobile manufacturers well. However. 
progress has outmoded this machine in two important 
respects. First, let us consider accuracy. It is to be 
noted that the distance from dog F to roller D is the 
distance between two parts of the drill unit itself. The 
drill simply moves forward so many inches (and syit- 
able fraction) and then returns. It would do the same 
whether there was a crankshaft in the fixture or not. 
More particularly, it would travel such a distance from 
its starting point no matter where, in that travel, it 
actually started to cut into the work piece. 
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Fig. 3—Final design embodies one self-synchronous transmitter 
; (A ) and two receivers (B and C), used in conjunction with a 
SS, high precision gaging switch located in the drill adapter, right. 


Now, it is well known that the dimensional limits on 
forgings are much more liberal than those on machined 
surfaces. They must be, because of the nature of the 
forging process. Thus, the allowable variations in the 
dimensions of a forging mean that some crankshafts 
will present a surface slightly nearer the starting posi- 
tion of the drill than will others. Then, for the same 
depth setting, the drill will really penetrate deeper 
into the one work piece than it will into the others. 
Modern requirements say this won’t do. The hole 
must be so deep, measured from the surface. There- 
fore, the machine must be made to start measuring from 
the position at which the tip of the drill first touches the 
work, 

The criticism of the original machine from the point 
of view of production rate and ease of operation has 
to do with the location of the depth setting dial. In 
the all-mechanical design, the dial must be reasonably 
close to its associated drill unit. But, in a multiple-unit 
machine, that means that the dials are rather widely 
spaced from one another and the operator must move 
around from one to the other in setting up for each 


Fig. 4—A pair of self-syn- 
chronous receivers used to 
measure the depth of drill- 
ing. Solenoid at right brakes 
the right-hand synchro at 
time drill first contacts work. 


cycle. The new production schedules require that the 
dials all be accessible from one operating position. 


NEW REQUIREMENTS SET UP 


In seeking for a new design to bring the control of 
this balance drilling machine into line with the latest 
requirements, a number of mechanical, electro-mechan- 
ical, and hydro-mechanical ideas were evolved, dis- 
cussed and rejected. Fundamentally, a direct mechan- 
ical modification of Fig. 2 would require that the 
distance E to D be set for the actual metal penetration 
required. Then D and E and all the mechanism as- 
sociated with them should move along together until 
the drill touches the work, whereupon some sensing 
means would cause D to stop and allow E to continue. 
closing up the gap. Obviously such a design would add 
greatly to the size of an already bulky attachment to 
the unit. Furthermore, the numerous added parts 
would make a pretty complicated mechanism, and even 
then the scattered location of the dials would still be 
with us to reduce operating efficiency. 


ELECTRICAL MANUFACTURING 





ADVANCE SOLENOID CYCLE, START 


rere re 
EMERGENCY | LIMIT SWITCH 


R-2 Ca 


R-3) 
O Re 
an 


RETURN SOLENOID 


SPINDLE SWITCH 
RESISTOR A RESISTOR B 7 


TRANSMITTER 


| 
Es 


BRAKE SOLENOID R-la 
Piccanibenstnneil 


k ‘Ona 
Ok3 ge -G 


RESISTOR C RESISTOR D 


Description of Control Circuit 


This elementary wiring diagram shows the essential cir- 
cuit elements for one balance drill unit. On a multiple unit 
machine, this circuit is repeated for each unit and is inde- 
pendent except as noted below. The drill spindle and hy- 
draulic pump motors are not shown because they are con- 
nected in the usual manner and each is started independently 
by its own start button. The motors run continuously while 
the machine is in use. 

After the operator has set the depth knob and placed 
the work piece in the fixture, he momentarily presses the 
“cycle-start” pushbutton. The “advance” solenoid is ener- 
gized and shifts the unit hydraulic valve to forward traverse 
position. As the drill starts to approach the work, a dog 
releases the limit switch. This opens the upper contacts 
which de-energize the advance solenoid and closes the lower 
contacts for future use. A little before the drill reaches 
the work, a dog mechanically cams the valve to feed position. 

When the tip of the drill touches the work, slight endwise 


The requirements for centralizing the control sug- 
gested the use of self-synchronous transmitters and 
receivers to repeat the drill movement of each unit at 
a centralized control station. They are often referred 
to as synchros. As shown in the fragmentary sketch, 
Fig. 3, a transmitter A is attached to each unit. A set 
of gears connects the shaft of the transmitter with a 
rack attached to the control bar which moves along with 
the traverse and feed motion of the drill. A receiver 
B is electrically connected with the transmitter. Ac- 
cording to the familiar operation gf self-synchronous 
devices, the rotation of the transmitter shaft, due to 
the longitudinal motion of the drill, is exactly repeated 
by the receiver shaft. A second receiver C is also 
electrically connected to the transmitter A and is situ- 
ated with its shaft facing that of receiver B. When the 
drill moves forward, the shafts of the two receivers 
turn in the same direction and in exact unison with 
the drill’s motion. For the moment, each receiver shaft 
may be considered to have a pointer, D and E re- 
spectively, miounted upon it to indicate its angular posi- 
tion. As the drill moves toward the work, these two 
pointers will move around together, either staying op- 
posite one another or maintaining unchanged any orig- 
inal angular relation they may have had. Knob F is 
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lost motion in the drill holder is taken up and the sensitive 
spindle switch is closed. This switch connects the right 
end of resistor B to the line. Previous to this closure, the 
starter electrode of the type OA-4-G, cold cathode gaseous 
discharge tube V T-1 was connected to the cathode through 
the resistor A. After the spindle switch closes, the resistors 
A and B form a voltage divider across the line and the 
starter electrode is brought to the firing potential. Current 
now flows across the main gap of the tube and picks up 
the relay R-1. 

Contacts R-la of relay R-1 close and energize the brake 
solenoid which shifts the “marker” Teletorque slightly ap- 
plying a brake to its shaft. At the same time, the contacts 
R-1b of relay R-1 close and pick up the relay R-2 whose 
contacts R-2a form a holding circuit and whose contacts 
R-2b and R-2c open to disconnect the marker from the 
transmitter. 

As the feeding continues, the shaft of the indicator Tele- 
torque follows along with the transmitter while the shaft 
of the marker remains stopped. Finally, fingers D and E 
on the shafts of the marker and the indicator come together 
(see Figs. 3 and 4) and the tube V T-2 is fired, picking up 
relay R-3. The circuit for this tube is the same as that for 
tube V T-1, with the resistors C and D forming a voltage 
divider as did the resistors A and B in the previously de- 
scribed case. 

Closing of contacts R-3a establishes a holding circuit which 
keeps the tube fired and the relay picked up if the fingers 
do not maintain firm contact. Closing of contacts R-3b 
energizes the “return” solenoid which shifts the hydraulic 
valve and causes the drill to be withdrawn at rapid traverse 
rate. 

When the drill is fully returned, the limit switch is again 
operated. This opens the lower contacts, breaking all the 
holding circuits and restoring the circuit to its original 
condition ready for a new cycle. 

The emergency pushbutton may be pressed at any time 
to return the drill immediately. 

In the case of the multiple unit machine, there is one cycle- 
start button and it picks up a relay. A pair of contacts oi 
this relay is connected into each unit circuit in place of 
the cycle-start button described above. There is also a multi- 
contact relay, picked up by a single emergency pushbutton 
and having contacts for each unit. 


provided for turning the entire receiver C to establish 
the original angle. The housing of receiver B is non- 
rotatably mounted. 

Now suppose that before a drilling cycle begins, 
knob F is turned to establish a certain angle between 
pointers D and E. Let us suppose that this angle rep- 
resents the depth of drill penetration desired. The 
drill is started forward at rapid traverse rate and the 
usual cam dog shifts the hydraulic valve to feed posi- 
tion a short distance before the drill reaches the work 
piece. During the traverse and. the first part of the 
feed motion, before the drill reaches the work, pointers 
D and E travel around together maintaining the preset 
angle between them. But, when the drill tip just 
touches the work, let us suppose that some means, not 
yet explained, come into action and disconnect receiver 
B from its electrical connection with transmitter A. 
Pointer D will stop, but pointer E will continue to 
turn in time with the feeding movement of the drill. 
When the moving pointer E has closed up the preset 
angle and comes opposite pointer D, it is time for the 
drill to be returned. 

Fig. 4 is a photograph of the receiving self-synchro- 
nous devices and associated equipment, provided for 
one drill unit. The particular self-synchronous devices 
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Fig. 8—Relay and starter panel for four-head balance driller. 


In lower halj are two sets, four each, of electronic 


trigger relays jor detecting the operation oj the spindle gaging switches and synchro contact fingers. 


used are those bearing the trade name “Teletorque” 
and are the product of the Kollsman Instrument Divi 
sion of the Square D Company. Fig. 5 is a photograph 
of a drill unit with the transmitting Teletorque, en- 
closed in a housing, mounted upon it just to the rear 
of the access cover on the main unit casting. This is 
the only attachment to replace the bulky mechanism 
mounted on each unit of the earlier machine (see Fig. 
2). As may be seen in Fig. 4, “pointers” ) and F, 
previously referred to in describing Fig. 3, are actually 
contact fingers so formed that they will come together 
and make an electrical connection when E has caught 
up with D and it is time for the drill to be returned. 

An important limitation of self-synchronous devices 
must be kept in mind when using them for control pur- 
They will produce no appreciable load-carry- 
ing torque and still stay in synchronism. That is, any 
load on the receiver shaft causes it to drop back in 
angular position with respect to the transmitter. (ne 
cannot expect sufficient contact pressure between fingers 
PD and E to carry substantial current and still have the 
contro] accurate. For this reason, and also to prevent 
arcing, the contact between the fingers is detected bv 
an electronic circuit. Due to high resistance in the 
electronic circuit, the fingers carry a current measured 
in microamperes. Contact between the fingers results 
in the “firing” of a cold-cathode, gaseous-discharge tube 
which carries ample current to pick up a relay and 
cause the drill to be returned (see explanation under 
simplified wiring diagram). 

Further examination of Figs. 3 and 4 reveals that 
receiver B is mounted for slight longitudinal motion 
upon guide rods. Springs normally keep the receiver 
against bumpers at the shaft end of the supporting 


poses. 
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frame. At the same time that receiver B is discon- 
nected from the transmitter, solenoid G is energized 
and pulls receiver B back far enough to cause the sup- 
porting arm of finger D to come into firm contact with 
a machined surface on the supporting frame of the 
receiver. This action provides a brake which holds 
finger 1) positively in the position it occupied when 
receiver B was disconnected. Thus the stopping of 
receiver B serves to mark the beginning of the actual 
drilling and receiver B may be called the “Marker.” 
Receiver C, which is always connected to the transmitter, 
continuously indicates the position of the drill and is 
called the “Indicator.” 


CONTACT DETECTING DEVICE 


The device for detecting the instant of first contact 
between drill and work is important for assuring accu- 
rate depth measurement. At first, a pressure switch 
was used to detec the rise in feed pressure as the drill 
started to cut. The results were almost good enough 
hut not quite. During the first few thousandths of an 
inch of drill penetration the rise in pressure is gradual 
due to the small load imposed by the cutting of only 
the very tip of the drill. The more successful plan later 
adopted was to provide a few thousandths of endwise 
play in the drill adapter (at H in Fig. 3) on the end 
of the spindle. The spring J normally keeps the ring K 
on the drill adapter pushed outward against the stop 
collar. \Vhen the drill touches the work, the play is 
taken up and ring K is pushed back against the end 
of the spindle to provide a firm drill drive. The 
adapter is, of course, keyed to the spindle for a positive 

(Continued on page 208) 
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Precision Design Marks Automatic 
Electric Commercial Phonograph 


* Intricate automatic cycles and necessity for continuous perform- 
ance under diverse operating conditions call for some ingenious 
and interesting design features in the popular electric juke box. 


FRED H. OSBORNE 


Chief Engineer, Phonograph Division 


Rudolph Wurlitzer Company 


T IS not commonly realized that the ubiquitous juke 
box—more technically defined as a_ coin-oper- 
ated, automatic, selective, commercial electric 
phonograph—is a precision-engineered machine incor- 
porating a great deal of interesting and shrewdly de- 


veloped electro-mechanical design. A recent develop- 


Fig. 1—This Model 1015 automatic commercial phono- 

graph embodies much interesting electro-mechanical 

design. Plastics are used to good advantage for 
eye-appeal. 
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ment in this field, identified as the Model 1015 com- 
mercial phonograph, produced by Rudolph Wurlitzer 
Company, is an excellent example of such design. The 
engineering features are presented herein. 

A basic design consideration in the development of 
this phonograph is the fact that functionally the machine 
has to operate automatically and almost continuously 
under severe and diverse conditions. In effect, it is a 
sort of an automatic, one-man business, which has to 
attract customers, show its wares, receive and register 
money, and deliver satisfactory merchandise in the form 
of recorded music. The requirements therefore call for 
ruggedness, absence of operating failure, and a satis- 
factory quality of performance. 

The automatic cycle of operation has to be definite 
and unvarying from the time a coin is inserted until a 
record has been completed and returned to a rest posi- 
tion. The intricacy of this automatic operation calls for 
a careful engineering selection of electrical and mechani- 
cal components and for an ingenious arrangement ot 
electrical circuits and mechanical motion. The juke 
box has to be adaptable for installation in locations with 
varying acoustical characteristics and with diverse wir- 
ing facilities. [t has to be adaptable to remote direct-wire 
control as well as to remote wireless, or electronic con- 
trol. A fresh and original use of colored plastics pro- 
vides eye-appeal to prospective customers. Transparent 
types of plastics are used in certain parts to facilitate 
servicing. And other plastics parts have been incor- 
porated to give improved durability. 

The cyele of operation begins with all records in a 
stack and the tone arm latched. An inserted coin passes 
through a slug ejector and a coin chute where a butter- 
fly switch starts the motor-driven coin register. (See 
Fig. 5.) Double function of this mechanism is to regis- 
ter credits on an accumulator device according to the 
denomination of the coin and to close a key and light 
switch, thus completing a circuit through the junction 
box to the selector buttons. 

Pressure on a selector button actuates a sliding 
switch, so constructed that two selector magnets cannot 
be excited at the same time because the button switches 
are wired in series. Pressing a button breaks the com- 
mon circuit beyond that point. The sliding switch then 
closes a circuit between a corresponding selector mag- 


113 














Volume control unit 


Fig. 2—Schematic diagram showing the sound system 
for the Model 1015 Wurlitzer commercial phonograph. 


net and a pair of contacts on the main relay in the 
junction box. (See Figs. 3 and 4.) A further movement 
closes the circuit which operates the main relay. The 
relay, so energized, closes a pair of contacts to complete 
a circuit through the selector buttons. A corresponding 
magnet on the record-selector drum is energized and 


MAKE SELECTION LIGHTS 


Fig. 4—A pictorial wiring detail showing arrange- 
ment of selector switches and selector magnet coils. 
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Closed mith. 
amplifier “on” 


Closed with” 


amplifier “orr” 28 volts 


releases a latch and a selector pin. The pin passes into 
the path of the rotating selector arm. At the same time 
the main relay closes a second pair of contacts to com- 
plete a circuit to the cancel coil in the accumulator, 
which is energized and cancels one registered credit. As 
the selected pin is released it moves a wobble plate in 
the selector assembly, causing an over-ride switch to 
close and so completes the circuit to the motor and 
amplifier. 

The record tray take-out cam turns with the main 
camshaft, while a rotary selector arm assembly disen- 
gages from the selector wheel and so unlocks the selec- 
tor shaft assembly. The selector segment gear cam, also 
on the main camshaft, lifts the gear assembly which 
rotates a shaft by means of a pinion gear and through 
tension of a torsion spring. Power to the main camshaft 
is transmitted from the main drive worm assembly 
through a large worm-wheel and clutch pin, which is 
engaged in a slot in the worm-wheel. 

As the selector cam rotates it raises and lowers an 
actuating lever and bearing assembly. This moves the 
vertical selector tray yoke rod and the selector block 
into position. The selector shaft rotates until the selec- 
tor arm strikes a selected pin which in turn stops the 
selector block and holds it in the required position. 
Further movement of the selector segment gear is ab- 
sorbed by the torsion spring which winds on the selec- 
tor shaft. 

Now the tray cam moves the selector arm into a 
locked position in the star wheel, after which the 
selector segment gear returns to rest position as the 
pinion gear ratchets through the pawl on the selector 
brake disk. With the selector arm and the wheel in 
contact, the latter is moved backward slightly and the 
cancel arm resets the selected pin and the over-ride 
switch. The cutoff switch in turn closes the circuit to 
the motor, amplifier and lights for the remainder of the 
cycle. 

As the selector segment gear returns to rest position 
the record tray take-out cam actuates a knee-action 
lever assembly connected to the stack yoke. This moves 
the tray selector block against the record tray and the 
selected record moves into position. A turntable lift 
cam now engages the roller arm of the turntable lift 
assembly and lifts the turntable. The tone arm places a 
needle over the record and as it touches the record the 
arm is lifted clear of the stop pin as the record starts 
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KEY & LIGHT CONTACTOR 


CONTACT ARM SHOWN 
'N OFF POSITION 


rotating, driven by the phonograph motor. 

When the turntable and record are in playing posi- 
tion the clutch is thrown out of engagement by a trip 
arm pressing against the clutch cam, which removes the 
clutch pin from the slot in the main worm-wheel, allow- 
ing it to rotate without turning the main camshaft. 

After a record is played the tone arm swings to the 
center by a trip groove in the record and a trip catch is 
unlatched. The clutch pin engages in a slot in the main 
worm-wheel, the main camshaft turns, the turntable is 
brought to a lowered position, and the tray and record 
are returned to the stack through movement of the 


ge& Yo any 3 ve 


‘ OOOO One aro 
© S BubblerS2 SQ 


ms heaters f--} 


Upper front lights NS 


Program 
lights 


agp’ Phono 


SM notor __ 
| [- Amplifier) 
oo - & 
ia ole : ” “LINE SW ~ Fuse 
a A i ao ———+-{(} 
igs eos feo I howe 1 | 
| Gre See 
sali ihe > a : 


« 





i — 
heb Female soch 
| >>> —— 
} TS 


Selector magnetcoils ~~ Selector buttons 
SOT Bon 








+10 SELECTOR 
LIGHTS AND SWITCHES 


‘ [ B last ‘motor * 
sles o Salas a 24 


i — — ~ {| Pe ee 








Fig. 5—The motor-driven 
register mechanism starts 
the juke box on its operat- 
ing cycle. Here is a pictorial 
wiring diagram showing de- 
tails of circuits and parts. 


tray take-out cam. The tone arm is latched into place, 
the cancel cam opens the motor cutoff switch which 
cuts off the drive motor when all pins on the selector 
drum assembly are in a cancelled position. The cancel 
arm then strikes the mechanical coaster brake on the 
front frame and stops the mechanism in position for 
the next cycle. 

The sound system is a magnetic pickup which works 
through a key-type volume control, an amplifier, a tone 
control an da dust-proof speaker. (See Fig. 2.) 

The amplifier has a complement of five tubes: one 


(Continued on page 212) 
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Fig. 3—This schematic wiring diagram of the popular automatic electric phonograph or juke box illustrates 
the intricacy of electrical and mechanical design that enters into the development of this instrument. 
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New NEMA Standards 





For Fractional-Horsepower Motors 


* Definitions of motor rating in terms of temperature rise, break- 
down torque, speed and locked-rotor current, with code letters for des- 


BROAD new program of standardization for frac- 

tional horsepower motors, designed to reduce 
production costs, insure efficiency and proper 
application in use, and result in long term savings to 
customers, was announced recently by members of the 
Motor and Generator Section of the National Electrical 
Manufacturers Association. 

The value of standardization as a key factor in ob- 
taining performance interchangeably in application and 
maximum production efficiency has been recognized by 
motor manufacturers virtually since the inception of the 
business. Standardization in the general motor field was 
initiated as early as 1908 and over a period of years has 
proved to be a powerful factor in establishing high 
quality products and reducing over-all costs. One ex- 
ample was the case of motors made for washing machine 
manufacturers where, through effective standardization, 
prices were reduced more than 50 per cent between 
1923 and 1941, while the volume of standard motors 
produced was increased several times. 

During the war the demand for small motors showed 
a phenomenal increase and the backlog demand today 
is among the heaviest of all electrical products. Prior 
to the all-time peak demand brought on by the war and 
the existing need for appliances, many special lines of 
motors were built according to individual specifications, 
resulting in multiplicity in design and confusion in ap- 






Table I—Breakdown Torque 
of FHP Motors, Oz-Ft 





Syn- 

chron- 
3600 3000 1800 1500 1200 900 ous 
rpm 

Approx. 
3450 2850 1725 1425 1140 850 F-L 
rpm 

Brake 
hp 

rating 

2.0- 3.7 2.4- 4.4 4.0- 7.1 4.8- 8.5 6.0-10.4 8.0-13.5 1/20 

3.7- 6.0 4.4- 7.2 7.1-11.5 8.5-13.8 10.4-16.5 13.5-21.5 1/12 
6.0- 8.7 7.2-10.5 11.5-16.5 13.8-19.8 16.5-24.1 21.5-31.5 1/8 
8.7-11.5 10.5-13.8 16.5-21.5 19.8-25.8 24.1-31.5 31.5-40.5 1/6 
11.5-16.5 13.8-19.8 21.5-31.5 25.8-37.8 31.5-44.0 40.5-58.0 1/4 
16.5-21.5 19.8-25.8 31.5-40.5 37.8-48.5 44.0-58.0 58.0-77.0 1/3 
21.5-31.5 25.8-37.8 40.5-58.0 48.5-69.5 58.0-82.5 1/2 
31.5-44.0 37.8-53.0 58.0-82.5 69.5 99.0 3/4 

44.0-58.0 53.0-69.5 1 





Note—Breakdown torque range includes the higher figure, down to, 
but not including, the lower figure. 





ignating complying motor products, are embodied in the new standard. 





Table II—Service Factors for General-Purpose 


40C, FHP Induction Motors 


Hp Service factor 
1/20 sae 
1/12 okt 
1/8 oe 
1/6 1.35 
1/4 1.35 
1/3 «435 
1) ae Oy 
| ee eee eee ate kia 1.25 
1 at 3600 rpm only . ya:a'a tas ae 





plication, which tended to reduce quantity output com- 
pared to that which might be produced under a broad 
plan of standardization. The tremendous shortage of 
motors was one of the determining factors in develop- 
ing standards which would facilitate maximum produc- 
tion. 

The new standards provide specific definitions of 
motor rating and performance in coordinated terms of 
horsepower rating, speed, breakdown torque, and sery- 
ice factor. In formulating the new standards, the motor 
manufacturers felt that a clearly defined and generally 
accepted method of evaluating motor performance was 
essential in order to assure intelligent design, manu- 
facture and use of small power motors. The funda- 
mental points covered in the standards include not only 
this new basis of rating, but also previously standardized 
locked rotor or starting current of motors. This is but 
the first phase in the new program of standardization 
and will be followed later this year by other items of 
standardization such as dimensions, application stand- 
ards for hermetically sealed motors, belt-drive refrigera- 
tion-compressor motors, washing-machine, stoker, oil- 
burner, belted-fan and blower motors, shaft-mounted 
fans and blowers, cellar-drainer, gasoline-pump and jet- 
pump motors. 

In the past, the horsepower stamped on a fractional- 
horsepower motor plate has not always been a true in- 
dication of the motor’s load-carrying ability since no 
adequate standard had previously been established to 
define horsepower rating in terms of speed and torque. 
Because of this lack of uniformity in rating, the motor 
of one manufacturer might drive a machine while a 
motor of the same type and horsepower rating of an- 
other manufacturer might fail to operate it satisfactorily. 
The manufacturer who used a small-power motor as a 
component of his product was constantly required to 
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test each manufacturer's motors on his device in order 
to determine their suitability. These new standards 
should obviate these difficulties. 

In formulating these standards, careful attention was 
also given to factors which would permit selection of 
proper control equipment and wiring. Effort has like- 
wise been made to define the standards in terms which 
would afford maximum freedom in design progress and 
to establish values conforming closely to present terms, 
products, and practices. 

A summary of the points covered in the new stand- 
ards relating to rating, service factor and starting cur- 
rents follows. Standards relating to motors for special 
uses, such as in the appliance field, are expected to be 
released in November and December. 





HP RATING IN TERMS OF BREAKDOWN 







In the application of fractional-horsepower induction 
motors, the motor should be selected with a breakdown 
torque which is sufficient to take care of the maximum 
peak-load requirements of the application. Breakdown 
torque is the maximum torque which the motor will de- 
velop without an abrupt change in speed. It was for- 
merly specified in NEMA standards in percentage ot 
full-load torque. However, in order that the new stand- 
ards would be inclusive and serve to provide a definition 
of rating of any particular motor design, the complete 
range of breakdown torque was divided into bands for 
the various standard horsepower ratings. Such a series 
of torque values associated with corresponding horse- 
power rating provides a definite classification for any 
motor in terms of horsepower ratings. 

The values shown in Table I are the newly adopted 
NEMA standards for breakdown torque of single-phase, 
fractional-horsepower motors. ; 

Fractional-horsepower motors of the open, 40 C-rise, 
continuous rating, referred to as general purpose motors, 
have a lower temperature-rise rating than certain motors 
designed for specific duty and load conditions which are 
rated at 50 C rise (open) or 55 C rise (totally en- 
closed). These temperature rises are recognized by 
industry as the maximum compatible with long insula- 
tion life. 

The users of fractional-horsepower motors, when ap- 
plying open, 40 C-rise motors on specific applications and 
known load conditions, have recognized that these motors 
may be safely operated continuously at loads greater 
than the horsepower ratings on the nameplates. It be- 
came apparent that motor users desire recommendations 
from the motor manufacturers regarding safe, continuous 
overloads which would give the maximum safe operating 
temperatures of the open 40 C-rise motors, considering 
the inherent 10 C margin of safety of these motors. This 
inherent overload ability is referred to as Service Factor. 

Fractional-horsepower motors, due to their physical 
swe and value of breakdown torque related to full-load 












































Table 1I1—Locked-Rotor Current 


Rated hp Amp at 115V. Amp at 230V 


ie me emer. cad os ik iS 20 10 
At NO ire Bee eS ad 23 32.5 
ai eee he’s 31 15.5 
le rheeeaae a ay. 45 22.5 
EE Oe EO ae rer ee 61 30.5 
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Table IV—NEMA Code Letters for FHP Motors 

























Locked 
Code letter Kva per horsepower* 
Mtns Gite oa a Gees tte: diipeinantss Sider , 0 3.15 
SE RSS Se ee ate Be 3.15- 3.55 
Pe son ee RAO es eet ees 3.55- 4.0 
Bh cians Gs b's a ahetatowy wa fdlh eee 4.0 - 4. 
ee ae Met she 4.5 - 5. 
IWS Sie: Seen a ee Sate Ee seo, lt ah ea 5.0 - 5. 














up to but not 





Locked kva per horsepower includes the lower figure, 
including the higher figure. 


torque, as compared with motors of larger rating, have a 
higher overload ability than indicated by 1.15 service 
factor of the larger ratings. 

The service factors, recently adopted as standards by 
NEMA, and given in Table II have been determined to 
define the loading that will give a total temperature rise 
of 50 C on a general-purpose, fractional-horsepower 
motor having 40 C rise at the nameplate rating. 

The temperature rise on which the nameplate rating 
is based shall be no more than 40 C for all coil windings. 
This low limiting-temperature rise is provided to allow 
a greater factor of safety where the service conditions are 
unknown. When authorized by the manufacturer, such 
a motor may be operated (at rated voltage and frequency 
and in an ambient temperature not exceeding 40 C) at a 
continuous load greater than rated load determined by 
the service factors in Table IT. 

It is recommended that the service factor shall be 
marked on the nameplate in addition to the rating. 

It will be noted that these service factors go up as far 
as 1.4 which means a 40 C motor having a 1.4 service 
factor may be operated at 140 per cent of rated load 
continuously. 

The maximum locked-rotor current standard 1s not 
new, having been adopted by NEMA several years ago. 
The standard provides that the locked-rotor current of 
60-cycle, single-phase motors (900-3600 rpm range), of 
any type, except those split-phase motors at present used 
on washing machines and ironing machines, shall not ex- 
ceed the values given in Table ITI. 





CODE LETTERS 


The new NEMA standards list code letters to desig- 
nate the starting current in terms of “locked kva per 
horsepower” as shown in Table IV. They extend the 
stamping of the National Electrical Code letter on the 
motor nameplate of fractional-horsepower motor to %%4o 
hp rating. This provides a marking from which can 
be determined the actual starting current and provides a 
check as to the motor’s conformance with the standard 
for locked-rotor current. This is of value to suppliers 
of control equipment and others. 


What Is the Outlook in Critical 
Basic Electrical Materials? 


* A spot check shows it is none too good in the face of a huge 
worldwide demand and many factors holding down full-scale output. 
Lead and copper are hardest hit in a long list of scarce items. 


OW acute are the current shortages in basic 
H raw materials? And how long will these 

shortages last? The list of scarce materials 
grows daily. Copper, lead, zinc, steel sheets, gray iron 
castings, plastics molding powders—shortages in these 
items have become headline news. The effect on pro- 
duction has been progressively serious. In some in- 
stances the shortages have caused an almost total con- 
striction in output; and generally they have tended to 
retard and seriously endanger the otherwise encouraging 
production figures chalked up during the past few 
months. And not only do these scarcities affect the 
immediate production of many electrical products, but 
they also have a deeply disturbing influence on the 
future plans of the design and product ‘development 
engineer. For it is obvious that the availability of 
materials must necessarily play an important part in 
the determination of the final design. 

The electrical manufacturing field, user of so many 
diverse materials, is particularly sensitive to materials 
shortages and vulnerable to their effects. This has 
been made crystal-clear in a recent report by the 
National Electrical Manufacturers Association, based 
on survey of 100 manufacturers. “The problem of 
material shortages,” says NEMA, “had not been allevi- 
ated to any substantial degree, nor is there any prospect 
of permanent solution in the near future.” Not until 
the spring of 1947, perhaps not until next July, accord- 
ing to this report, will electrical manufacturers attain 


DOMESTIC PRODUCTION OF REFINED COPPER 


full-scale production and approach postwar demand. 

Several reasons have been advanced in explanation 
of the current situation. They may be enumerated 
as follows: (1) Labor strikes; (2) deterioration in 
labor productivity; (3) labor manpower shortages; 
(4) deterrent effect of price ceilings on basic produc- 
tion and on movement of scrap; (5) insufficient imports 
of foreign raw materials to overcome the gap between 
domestic supplies and demand; (6) a growing ex- 
haustion of natural reserves ; and (7) insufficient manu- 
facturing capacity to meet the demand. Obviously, 
not all of these causes apply to each material in short 
supply, and none of these causes is independent of 
the others. If any one common denominator may be 
said to exist,’ then it is the fact that there is huge, 
world-wide demand for all raw materials, and that 
there is just not enough being produced to meet that 
demand. 

Ironically enough, as late as October and November 
1945, many industry leaders were far from expecting the 
huge world-wide demand that was to follow. It is 
no secret that serious concern was expressed then that 
the cessation of wartime requirements might even bring 
about surpluses. The blunt tact is that even under 
optimum conditions current output woud be far behind 
world requirements. As one aut!.ority in the field told 
ELeEcTRICAL MANUFACTURING “industry is trying to 
filla vacuum.” Here, in the United States, the demand 
is huge and persistent for the production of goods 





THOUSANDS OF SHORT TONS 


Monthly Average 
1939 1941 1945 
Source (through Auqust 1946) Copper institule. September 1946: Trade estimates 


Copper output has staged a 
sharp recovery after the 
strike-caused setbacks. Sep- 
tember output of refined 
metal may top 60,000 tons. 
But long-range outlook is 
still one of continued 
scarcities. 


Strikes — 


THOUSANDS OF SHORT TONS 
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primarily for our own consumption. In Europe, in- 
dustries are hungry for metals and other basic raw 
materials so that they can begin to manufacture ex- 
portable products and recover their prewar markets. 

The picture obviously is not clear. The diverse 
causes constitute a confused pattern. On the immedi- 
atte front of daily supplies, there is no doubt that the 
question of price ceilings dominates the situation. But 
it would be unrealistic to apportion all the blame of the 
situation on the OPA. It should be realized for ex- 
ample that there is some hoarding, or if a euphemism 
is preferred, materials are withheld from the market 
in anticipation of higher prices. But it is not within 
the scope of this review to appraise causes and take 
sides ; the purpose is to summarize the current condition 
as it affects the major materials in the electrical field 
and to indicate apparent future trends. Here, then, 
is how the situation shapes up as this issue of ELECTRICAL 
MANUFACTURING goes to press. 


COPPER REMAINS TIGHT 


Copper—No. 1 metal in the electrical field, used 
for magnet wire and a host of other purposes, copper 
is facing a minimum monthly demand of some 100,000 
tons with visible supplies of only some 60,000 tons. 
How short copper is can be seen by referring to the 
chart appearing elsewhere in these columns. Total 
output of refined copper in 1945 reached 843,113 tons, 
a monthly average of approximately 70,000 tons. Total 
output for the first eight months of this year was only 
305,677 tons, a monthly average of a little over 38,000 
tons. 


Somewhat on the encouraging side, however, is the 
recent spurt in output since the nose-dive during the 


4'4-month strike earlier in the year. In August, pro- 
duction of refined metal hit 59,591 tons, as against 43,606 
in June, and the year’s low of 18,989 in April. Outlook 
is for steady increase in output to pre-strike levels of 
70,000 tons a month. But satisfying as this improve- 
ment has been, it is far from filling the country’s 
minimum month-to-month needs, not to mention the 
accumulated backlog incurred during the strike period. 
There is a minimum deficit then at present of some 
40,000 tons to be filled monthly, and this obviously 
has to come from government reserve stocks. This was 
the casé in August when such stocks made up the 
difference between the available output and deliveries 
of 118,814 tons. 

Trade factors see little prospect of early alleviation 
of this scarcity. Elimination of price ceilings and the 
placing of all trading on a free basis would help 
enormously, they say, but it is doubtful if the OPA 
will budge from its present position. With domestic 
price ceilings at 143¢-1414¢ per lb and the world price 
for copper at over 163¢-1614¢, it is obvious that we 
can not compete for world supplies of copper in what 
is pretty much of an international seller’s market. 
Under existing conditions, the government buys foreign 
metal at the best price possible, and then resells to 
domestic manufacturers at ceiling prices. The loss is 
absorbed by the government and eventually the. tax- 
payer. 

Price ceilings on copper scrap—always an important 
source for replenishing supplies—are another cause 
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of bitter complaint. It is not much of a secret that 
the low ceiling prices have discouraged both the gather- 
ing of scrap and the sale of any accumulations. 

Aside from the price ceilings, another basic factor 
of importance in appraising the copper situation is the 
inherent limit to the nation’s capacity for primary pro- 
duction. Copper ores, according to some sources, have 
been growing progressively leaner, with output showing 
approximately 1 per cent of copper to each ton of ore. 
Even under optimum conditions of a free market and 
good labor conditions, we would have to be assured 
of an ample supply of foreign metal to make ends meet. 

The immediate outlook? None too encouraging. 
Production will probably improve slowly. OPA may 
grant some relief to scrap prices, or scrap interests 
may decide to enter the market under existing prices. 
Eventually, the existing huge backlog of demand will 
work down and the situation will become easier for 
the average manufacturer. But it will take time. 

This is the immediate forecast. What about the 
long-range situation? It is here that elimination of 
government controls and the establishment of a world- 
wide free market would most effectively serve to bring 
world supplies into balance. Higher prices would 
encourage mine operators to work more complex ores. 
At present ceiling prices, the owners are only inclined 
to work richer ores, and are discouraged from working 
deeper deposits. True enough, the government provides 
a system of subsidies. But subsidies are short-term 
propositions and are not likely to encourage basic pro- 
ducers to make long-term investments covering improved 
mining equipment, nor to venture into new explorations. 

Stee]—Steel mills are maintaining consistently good 
production rates, but electrical steel sheets are still 
tight. For the week of September 23, estimates placed 
operation at 90.4 per cent of capacity as against 89.1 
the previous week. Expected tonnage was 1,593,200. 
For the month of August, production of steel ingots and 
steel for castings reached a postwar peak of 6,895,465 
tons. But the dark cloud on the horizon is the dearth 
of scrap. At this writing this condition appears un- 
relieved and OPA’s flat denial of any price increases 
seems to preclude any immediate flow of scrap to the 
mills. A six-point program formulated by the OPA 
designed to speed the flow of iron and steel scrap does, 
however, include a concession in the form of an in- 
creased price ceiling for cast iron scrap. But OPA 
Administrator Paul Porter said that this would be 
the final price increase. From its side, the CPA has 
issued new inventory requirements intended to prevent 
any hoarding. 


SCRAP SITUATION IS SERIOUS 


The scrap situation at the moment apparently nullines 
previous predictions of increased tonnages of steel prod- 
ucts and steel castings during the last quarter of the 
year. Another point to remember is that steel mills 
tend to produce those items on which existing price 
ceilings provide the best returns, and therefore some 
steel items will be more scarce than others. The overall 
picture in steel is that deliveries will continue from 6 
to 12 months behind. In the opinion of some trade 
factors, however, the scrap situation may turn for the 

(Continued on page 228) 
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Industrial Design 





In Partnership with Engineering 


* Speaking for the profession as a whole, Mr. Teague describes how the indus- 
trial designer coordinates his activities with those of the client’s engineers 


young—a mere eighteen or twenty years have 

passed since it became an important factor in the 
American scene. Yet in that brief time it has passed 
through an elaborate process of evolution, and developed 
a mature and proven technique. 

About the time that Henry Ford discarded the Model 
T, a great many other leaders of American industry 
became keenly conscious of the fact that their own prod- 
ucts might not be well organized—well designed—and 
that the public probably would welcome a correction of 
this state of affairs. As the late George Eastman said 
to me then, “For forty years we have been learning how 
to make things: now we can take time to make them 
beautiful.” 

These leaders, seeking beauty in their products, went 
outside the ranks of industry and sought the assistance 
of artists and designers who might not know anything 
about mass production but were supposed to be special- 
ists in beauty. To the artist the challenge was new, 
there were no precedents to guide either him or his 
client, and he responded generally in one of two ways 
as his temperament dictated. 

One type of artist sat in his studio and made pic- 
tures—often very striking and attractive pictures—of 
how he thought a given product might be made to look. 
The client received several of these handsome drawings, 
from which he could select the least baffling for a struggle 
with the problem of how to make it. The result was 
not happy, and this type of designer has changed his 
ways or faded out of the scene—only a few novices con- 
tinue to explore the blind alley of “styling.”’ 

The other type of artist realized that he was faced 
with a new problem calling for a new technique: if he 
hoped to create beauty in mass-produced goods, his tools 
would not be his familiar brushes and pencils but the un- 
familiar machines in the factories where the goods were 
to be made. So he went into these factories, got ac- 
quainted with their manufacturing processes, and care- 
fully analyzed the products that he was expected to im- 
prove. In this he quickly learned that the client’s engi- 
neering staff must be his instructors and his allies: 
unless he could establish a friendly working alliance 
with these specialists he was stopped before he started. 
This type of designer also realized that the purpose 
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so that better appearance is built into and not simply applied to a product. 


WALTER DORWIN TEAGUE 


Industrial Designer 











WALTER DORWIN TEAGUE 


For almost twenty years his name has been 

identified with pioneer design history. He 

is a founder and Fellow of the Society of 
Industrial Designers. 


of mass production is mass sales, and that his work 
could be justified only if the buying public approved 
it in a big way. So he not only went into the factory 
but into the front offices too, to consult administrative 
and sales executives as to their policies and objectives: 
he needed their cooperation also. Still not satisfied, he 
went into the market to observe its conditions, study 
sales customs and competition, and meet the public jury 
which would give its verdict on his work. 

When it came actually to creating his design, this was 
often done in the client’s own engineering department, in 
discussions which began with “How would it be if we 
made it this way ?”’ The whole problem might be worked 
out in these consultations where esthetic and practical 
values were constantly weighed against each other, and 
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Fig. 1—Examining the shut- 
ter mechanism of a new type 
of high-speed blinker light 
designed for the Navy. 


rough sketches and schematic drawings might be the 
only art work involved until the new design had been 
pretty well frozen. There were many friendly argu- 
ments as to whether a specific feature could or couldn't 
be incorporated, or whether a certain desired effect 
was or wasn't feasible. 
convinced, sometimes the engineer. 


Sometimes the designer was 
Sometimes the de- 
signer made sketches or models to prove his point, 
sometimes he took off his coat and sloshed a barrel of 
plasticine around until he could show just how the form 
he had dreamed up would look—and could be made. Out 
of this kind of collaborative effort many of the early 
successes in industrial design were born, and in the end 
nobody could tell who had contributed what and how 
to whom. 

The designers who began their careers this way are 
still in business, successfully. In twenty years a reason- 
ably intelligent man (who should have started with an 
inquiring mind if he wasn’t a misfit in his profession ) 
must have sopped up a substantial store of engineering 
knowledge. He must have done this by mere exposure 
to many industries if not, as in most cases, by persistent 


study. But he is no longer a lone ranger in industrial 


Fig. 2—Recording the results of tests in the elec- 
tronic section of the Teague Development Laboratory. 
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plants, relying on his own creative abilities alone. He 
now has around him a staff of competent specialists of 
his own, and when he goes into conference with his 
client’s technical staff he can bring his own technical 
experts along to assist in unraveling the mysteries of 
which all industries are full. The client’s engineers 
don’t have to be quite so patient, quite so careful to 
translate their special problems into simplified terms 
they can talk to engineers of equal stature who under 
stand their language. 

\lso the designer has other creative designers around 
him, on the sound theory that several abilities are more 
productive than one. Back in the designer’s own office, 
his engineering associates, fresh from their client con- 
ferences, are always present to assist, censor and check 
the work of the design group as to practicality and 
economy. 

And he has other associates to assist in other phases 
of his work. Trained researchers can supply him with 
needed information, experienced surveyors can go out 
into the market and make more accurate and thorough 
studies than he can make alone. There are able archi- 
tects, interior and furniture designers on his staff, neces- 
sary because the industrial designer has gone on from 
product design to creation of the physical properties 
stores, show rooms, offices, exhibits—which influence 
public reaction to his client. He has specialists in pack- 
aging, lettering, typography, rendering, photography, to 
assist him in various phases of his work, and of course 
there are architectural and mechanical draftsmen to pro- 
duce adequate detailed drawings. 

The sloshing about with plasticine also has grown into 
an organized and efficient activity. Models have become 
an important phase of product design—wherever pos- 
sible it is better to work out a three-dimensional design 
in three dimensions, and working prototypes of me- 
chanical products are often necessary. We have found 
our development laboratory, with a completely equipped 
machine shop and wood-working plant staffed by able 
craftsmen, an indispensable aid to our clients. 

Industrial design thus has become a cooperative enter- 
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Fig. 3—An appearance model undergoes critical ex- 
amination in the woodworking section of the Teague 
Development Laboratory. 


prise within the designer’s own organization. but the 
crux of the problem, in the case of mechanical products, 
is always the liaison between the designer and his staff 
on one side and the client’s technical staff on the other : 
it must be as close as possible, and succesful design is 
almost always a cooperative undertaking shared equally 
between these two groups. The primary purpose of the 
designer’s expanded staff is to make this cooperation 
more complete and more productive. 

The two groups are mutually supplementary. The 
client’s engineers are responsible for the performance 
and manufacture of a product, the consulting designer 
has been called in to make the product more acceptable 
to its public. Better appearance is only one way of 
doing this: if better appearance is obtained superficially 
by sacrificing efficiency, or by increasing production 
costs, it will accomplish nothing and often do more 
harm than good. Better appearance should be built into 
and not applied to a product. It should be the outward 
revelation of inner rightness and soundness, the result 
of proper, efficient, economical organization of a prod- 
uct’s essential parts. To obtain this result is the indus- 
trial designer’s special function, the field in which he 
is supposed to have exceptional ability and broad ex- 
perience. But it is clear that this kind of fundamental 
organization can be accomplished only with the assist 
ance and approval of the engineers responsible for per- 
formance and production. 

Most manufacturers have exceedingly competent 
engineering staffs which need and want no help or in- 
terference in their own field of functional and produc- 
tion design. Even here an experienced outsider, com- 
ing into the scene with a fresh point of view, sometimes 
will see things which aren’t immediately evident to 
those who have been living with the problem day in and 
day out, and if a spirit of friendly receptivity exists, 
these suggestions often are extremely valuable. 

But since good design in the mechanical field consists 
of introducing visible order, rightness, simplicity and 
unity into products that would work, and often have 
worked for years, without them, engineering changes 
may be called for. Obviously the responsible engineers 
must approve these: as in the early years of the profes- 
sion, changes must be worked out in consultation, and 
the end result will be a fifty-fifty achievement. The 
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product should issue better for such a combined going- 
over—better not only in appearance, but perhaps better 
in performance and cost as well; and certainly better 
because it is easier to understand, use and maintain, and 
because it inspires more respect in the purchaser and 
the operator. 

This kind of cooperative alliance between product 
engineer and industrial designer is the most common 
method of achieving outstanding design improvements. 
But today there are numerous instances where the in- 
dustrial designer is called on to assume a broader re- 
sponsibility. The client may not have technicians who 
are equipped to engineer a specific new product, or they 
may have their hands full with other assignments, and 
the industrial designer may be asked to complete a de- 
velopment or even to carry out a needed development 
from scratch. He will not, if he is wise, undertake 
more than his engineering staff is entirely competent to 
handle, but if he is able to enter a project at one of 
these early stages he often can gain speed and economy. 
It is possible to evolve the ultimate visual order (which, 
again let me emphasize, is the industrial designer’s spe- 
cial contribution) from the beginning without back 
tracking or revision. 

This does not mean that the industrial designer is 
getting out of his own field—he is merely beginning 
his work at an earlier stage and enlarging his respon- 
sibility for that increased sales appeal which the client 
expects him to achieve. 


DEVELOPING AN IDEA 


Reconversion has brought about a reshuffling of 
manufacturing activities, as everyone knows, and en- 
larged the need for this kind of extended service by 
industrial designers capable of rendering it. For in- 
stance, one of our clients last year purchased a valuable 
patent in a field in which he had had no previous 
experience. This extremely useful device had been in- 
vented by an amateur, and while its principles were 
new and sound the mechanical design had the marks 
of the amateur all over it: it was heavy, clumsy, un- 
necessarily complicated, crudely assembled, difficult to 
fabricate, unsafe. It needed complete re-engineering. 
The client’s engineering staff were specialists in quite 
another field, and we were asked to make this purchase 
into a marketable product. Our engineers obtained all 
the advantages of simplicity, sound mechanics, easy pro- 
duction and maintenance, greater efficiency and con- 
venience in use, light weight and safety, with no change 
in the basic principle of the invention. The client’s en- 
gineers contributed valuable criticisms and suggestions 
as the work proceeded. At the same time our visual 
designers guided the forms to a pleasing, well-organized 
ensemble. The design was completed in a working 
prototype built in our own laboratory. The product now 
is and looks professional, efficient, worth all it costs. 

Another client who had never before manufactured 
a camera wished to produce one of a very special type. 
It happens that we have worked with cameras for years, 
and we undertook the assignment with the full approval 
of another long-time client, the Eastman Kodak Com- 
pany. In the course of the work, indispensable advice 
and assistance were given to us and the client by the 

(Continued on page 198) 
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= COFFEE GRINDER 

A universal motor, direct-connected 

to one of the grinding burrs, is 

controlled by a switch at one side. 

Front window is of transparent 

plastics. Base 4 in. square; height 
11 in. Cory Corporation. 


SHEET PLASTICS FOLDER 


For making 180-deg folds in cellu- 
lose acetate and ethyl cellulose 
sheeting, this machine uses a 16-in. 
electrically heated folding blade. 
Capacity — 700 single folds per 
hour. Adjustable thermostat con- 
trols 600-watt heater. Taber In- 
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TWIN-UNIT ARC WELDER 


Housed for outdoor use, the two cir- 
cuits may be independently used with 
electrodes up to %-in. diam and cur- 
rent from 90 to 270 amp, or may be 
paralleled for heavy welding up to 
540 amp. Both welders are equipped 
with control which reduces the open- 
circuit voltage to approximately 30 
volts when the machine is not weld- 
ing but which makes full power avail- 
able the instant the arc is struck. 
General Electric Company. 








FM RADIO TELEPHONE SYSTEM 


Communication with mobile units and di- 
rect call to one of them to exclusion of 
others is possible with this ingenious cir- 
cuit. Receiver is double-conversion super- 
heterodyne with crystals in both converters. 
Federal Telephone and Radio Corporation. 


AUTOMATIC NIPPLE 
MACHINE 


Nipples up to 6 in. in 
length are automatically 
threaded, reamed and 
chamfered at both ends. 
A constant-speed motor— 
1200 rpm—either 3 or 5 
hp, drives the machine 
through a set of change 
gears to provide appropri- 
ate spindle speeds for vari- 
ous pipe sizes. A safety 
clutch is built into the 
drive to prevent damage in 
case of jamming. Opera- 
tion is controlled by a cam 
drum. and pipe grips are 
pneumatically controlled. 
Landis Machine Company. 
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- BATTERY CHARGER 

A selenium rectifier with center-tapped cir- 
cuit connections produces a full-wave out- 
put starting at 10 to 12 amp on a discharged 
battery and tapering off to about 4. Am- 
meter indicates rate of charge and insures 
correct polarity. Mellaphone Corporation. 
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MOTOR-DRIVEN VISIBLE TOASTER 4 


Four, eight or twelve slices of bread at a time are 
rotated between open heating coils and evenly toasted. | 
At end of cycle, a switch is automatically opened. Top ) 
of toaster is of heat-resisting glass. Carl Schoonmaker. | 
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BATTERY-CHARGING UNIT 4 
A motor-generator driven from any 
commercial polyphase or d-c circuit 
and producing current for charging 
250-550 amp-hr lead-acid batteries in 
8 hr has enclosed control panel as 
shown. From top of panel down are 
charging contactor, motor contactor, 
voltage relay, operating relay, field 
rheostat and fuse. Ammeter and 
switches on top. The Hertner Elec- 
tric Company. 


AUTOMATIC WASHER 


The spherical tub oscillates 
144 times per min, after 
which water is drained 
from top, avoiding deposit 
of dirt in clothes. Rubber 
diaphragm in bottom half 
of sphere is pressed upward 
by water pressure, empty- 
ing wash and rinse water 
from top and squeezing 
clothes damp-dry. Uses 
only 10 gal hot water for 
each 10-lb load. Appliance 
Corporation of America. => 



















































AUTOMATIC WRENCH 
For chucking operations on 
lathes and other machine tools. 
A 2-hp, 1200-rpm, 3-ph, high- 
torque motor with planetary 
reduction gearing drives the 
wrench which is introduced into 
socket, rotated and withdrawn 
with drum controller switch at 
operator’s left, connected to 
transformer for varying voltage. 
Wrench is mounted at back of 
machine and does not interfere 
with normal work. The Fen 

Machine Company. Com 





AUTOMATIC FLATIRON 


This 1000-watt automatic iron weighs 3 lb 1 oz 
and has ironing surface of 29 sq in. Finished in 
polished aluminum alloy with bakelite handle 
and control knob. Element is imbedded but re- 
placeable. Thermostat employs bimetal about 
five times thicker than that usually used which, 
it is said, produces greater accuracy of tempera- 
ture control. Tapered edge all around for con- 
venience in ironing tucks and pléats and around 
buttons. Built-in heel-rest. The Erla Corporation. 








UNIT STARTER 
AND TESTER 


Multiple gang switches 
in combination with a 
universal relay, employ- 
ing calibrated weights, 
set up 56 individual 
starting combinations 
for correcting defects in 
refrigerator motor Cir- 
cuits up to \% hp, 
whether open or sealed. 
Motors with defective 
condensers, centrifugal 
switches, relays or wir- 
ing may thus be restored 
to operation. Aircraft 
Service Company. 























George Westinghouse— 
A Centennial Tribute 


* His monumental contributions to the electrical arts and to the 
forward march of industrial progress are saluted as inspiring and 
still potent influences on our contemporary engineering problems. 


¢ ALEX. E. JAVITZ 


Associate Editor 
ELECTRICAL MANUFACTURING 


DON’T think of. the past. I think of what I’m 

going to do tomorrow.”” This was a favorite peér- 

sonal axiom of George Westinghouse. It is an 
instructive axiom to remember in recalling and review- 
ing the rich elements of his life on this centennial of 
his birth—October 6, 1846. For the triumphs that 
marked the life of this titan of American industry were 
not only the result of great engineering talents and 
enormous inventive resourcefulness, but also of sheer 
human courage, of bold, yet lucid, imagination, of deep 
force of character. Both in his personal attributes and 
in his towering achievements, he was a true repre- 
sentative of what was best in that industrially creative 
half-century of American history between the end of 
the Civil War and the beginning of World War I. 
The copious flow of his ideas and achievements is re- 
flected in the monumental record of his patents. From 
his first patent for a rotary steam engine, obtained in 


1865 at the age of 19, to his last patent, issued in 1918 
four years after his death, Westinghouse was granted 
a total of 361 patents, many of them revolutionary in 
concept and application and constituting enduring 
foundations for much in contemporary engineering de- 
sign and manufacturing practice. 

In any tribute to George Westinghouse, the tempta- 
tion is very great to touch on all the facets of his multi- 
faceted life—on his accomplishments as inventor, engi- 
neer, industrialist, manufacturer, and, no less, on his 
qualities as a leader of men, as an enlightened beneficent 
employer, as a public-spirited citizen. But the stuff 
of his life was so strong and so abundant, that it would 
be presumptuous to constrain it within the space avail- 
able here. And so an attempt—perhaps inadequate- 
will be made to limit this tribute to an appraisal of 
his career in terms of day-by-day engineering meaning 
to the reader—the man responsible for product design 


The George Westinghouse Memorial in Schenley Park, Pittsburgh, a tribute in keeping with the dignity and 
simplicity of his life, and symbolic of the inspiration of his career to the youth of the country. 
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Some Historic George Westinghouse Patents 








Fluid-Pressure Brake (No. 243,417—June 28, 1881)—This device featured electrically actuated air valves. Basic principles 
continued to be applied to much latter-day electropneumatic switching and signaling apparatus. 

Fluid-Pressure Switch and Signal Apparatus (No. 245,108—Aug. 2, 1881)—Basis of modern electropneumatic switch design. 
The patent called for a fluid-pressure switch motor controlled by an electromagnetic valve, a revolutionary use of this 


device in this type of apparatus. 


Combined Electric and Fluid-Pressure Mechanism (No. 245,592—Aug. 9, 1881)—Considered by authorities to be perhaps the 
most important Westinghouse patent for a single piece of signal mechanism, the basic design has been widely used in all 
types of automatic train-stopping controls, and for various industrial contacting devices. (An important group of other pat- 
ents in railway signaling and interlocking followed during the next few years, but space does not permit their complete 


enumeration here.) 


System of Electrical Distribution (No. 373,035—Nov. 8, 1887)—An a-c distribution system for charging storage batteries. 
An a-c motor, driven from main circuit, is provided with commutator through which direct current is delivered to storage 
batteries, which may be connected with the supply circuit at will. 

System of Electrical Distribution (No. 524,749—Aug. 21, 1894)—This system provided an arrangement of circuits that made 
it possible for central stations to connect line transformers as needed, thus avoiding unnecessary leaks through primary coils. 

Induction Coil (No. 342,553—May 25, 1886)—A patent of major importance. It led the way to the modern form of trans- 
former as designed by William Stanley and later improved by Albert Schmid. 

Electrical Converter (No. 366,362—July 12, 1887)—This is the famous Westinghouse oil-cooled transformer patent. 

Core for Electrical Machines (No. 582,494—May 11, 1897)—An improved method for constructing laminated cores. The 


basic idea was to be later improved by Albert Schmid. 


Electric Meter (No. 383,678—May 29, 1888)—Designed to meet the urgent need for an a-c meter, it was superseded by the 


more efficient and simpler Shallenberger meter. 


A-c Arc Lamp (No. 428,435—May 20, 1890)—An improved design in a field that held Westinghouse’s earliest interest in 


electrical manufacturing. 


System of Electrical Distribution (No. 403,139—May 28, 1889)—Designed for electric railways the system pioneered in the 
utilization of high-potential alternating current for transmitting energy to a locomotive operated by low-potential continu- 


ous currents. 


Electric Locomotor (No. 450,652—April 21, 1891); Electric Fluid Locomotor (No. 550,467—Nov. 26, 1895); Electropneu- 
matic Locomotive (No. 579,526—March 23, 1897) ;—A series of basic developments in the design of driving motors for 


electric locomotives. 
Electropneumatic Controlling System (No. 624,277—May 2, 


1899) ; Controlling System for Electric Motors (No. 773,832, and 


773,833—Nov. 1, 1904)—Patents relating to the well-known system of electropneumatic multiple-unit controls for electric 
railway operation, known usually as “drum control”. The basic principles continue to be widely used in modern devices. 
This patent is considered an outstanding example of ingenious mechanical design. 

Automatic Train Control (No. 1,284,006—Nov. 5, 1918)—The last of the Westinghouse patents, filed five months after his 
death and issued to his executors four years after his death. This patent proposes a very detailed solution of the problem 


| of completely automatic operation of a railway train. 


and development in the electrical field. 

To add that this meaning is one of profound and 
continuing significance is perhaps gratuitous; but in 
a world of nuclear fission this may be a salutary, down- 
to-earth reminder. For in the face of war-created 
miracles of electronics and physics, it may be easy to 
forget that the Westinghouse-perfected a-c system of 
power distribution is the life-blood of our entire electri- 
fied industrial system with its use of countless elec- 
trically energized machines, appliances and devices. 
Westinghouse was the first to successfully grasp the 
meaning and pursue the implications inherent in the 
basic differences between the d-c and a-c systems in 
the generation and transmission, and in the means of 
utilization of electric power. “It is to the everlasting 
glory of George Westinghouse that he saw the meaning 
of these differences before it was seen in a big way 
by any other man who combined in himself the qualities 
and capacities to make use of them.”! 

Westinghouse did not enter the electrical field until 
1885. Preceding this was the period of his prodigious 
achievements in the development of the air brake and 
related railway devices, totaling over 100 patents be- 
ginning with the historic patent for the steam-power 
brake issued to him in 1869 when he was only 22 years 
old. Also preceding his electrical activities were his 
revolutionary inventions related to the handling and 
use of natural gas. A vivid example of his capacity 
for extraordinary concentration is the prolific flow of 
his contributions in this field in a relatively short period 
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* of time. 


Starting with his first major patent in this 
field in July, 1884, he obtained some 28 patents in 
1884 and 1885 alone. Interesting, too, is the reflection 
that -his basic concept for distribution of natural gas 
was to eventually become the hard core of his a-c 
system for distributing electric power—high pressure 
at the source and reduced pressure at the point of 
utilization. 

In 1885 electric power was still primarily used to 
operate the telephone, the telegraph, and rather limited 
lighting systems. Although characterized by brilliantly 
devised methods and equipment, the d-c system of trans- 
mission and distribution developed by that other titan 
of electrical invention, Thomas A. Edison, was inherently 
doomed to eventual difficulties. With expanding in- 
dustry placing constantly increasing demands for power 
on Edison’s early central stations, this dilemma finally 
had to be faced: Under the then existing system of 
generating direct current at relatively low voltages, 
any substantial increases in loads and distances meant 
either a financially prohibitive investment in copper 
conductors, or the establishment of some system of 
numerous, small, local generating stations. Or a com- 
bination of both. In short, it was very evident that a 
d-c station could not function with economy as a source 
of electrical power beyond a relatively limited immediate 
area—actually, an area of some 16 sq. miles. 

This was the problem as it came to Westinghouse, 
and to which he next turned his genius as inventor, 
(Continued on page 130) 
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MILESTONES IN THE LIFE OF GEORGE WESTINGHOUSE 


A. First oilfilled transformer, developed for the 10,000-volt pioneer a-c trans- 
mission system at Pomona, Cal. B. The famous two-piece “stopper” lamp 
that enabled Westinghouse to execute his contract to illuminate the Chicago 
World’s Fair. C. The Type C induction motor, first successful motor of this 
type. D. Original Shallenberger a-c watthour meter. KE. Stanley transfotmei 
as first developed in 1886—cornerstone of future a-c power developments. 


GEORGE WESTINGHOUSE 
October 6, 1846—March 12, 1914 


OCTOBER 1946 








engineer and organizer. It was not, to be sure, his 
first contact with electricity. In 1878 and 1880 he took 
out several patents for an automatic telephone exchange, 
anticipating some of the principles and features that 
were w be used in our present equipment. In his work 
in railroad signaling and interlocking devices he had 
already made use of electrical control circuits. And 
early in 1884, Westinghouse had assigned studies in d-c 
lighting to a staff of his engineers. But his interest 
in electrical problems and ventures was not to be fully 
aroused until the full impact of the possibilities of the 
a-c system came to him. This was late in 1886. 

The problem could be simply stated: To devise a 
system of power generation, transmission and utilization 
where the transmission voltage should be high, and 
yet the safe, and already firmly established, 110-220 
volt pressures could be used in the consumer’s home, 
office, or factory. But not so simple was the gigantic 
task of designing the requisite critical equipment: (1) 
a perfected a-c generator; (2) a suitable transformer ; 
(3) adequate insulation for high transmission voltages ; 
(4) a satisfactory a-c motor; (5) a practical induction- 
type meter; and (6) a converter for converting a-c to 
d-c for such applications where the latter was necessary. 
Here was a stupendous job of product development of 
such complexity as to test even the vast inventiveness 
and engineering capacity of Westinghouse and _ his 
associates. 

To his work in the electrical field Westinghouse was 
able to bring the world-wide prestige of his manifold 
accomplisments in other fields and the resources of 
his already established enterprises. Equally important 
was the leadership he exercised on the brilliant young 
group of engineers and scientists that he drew around 
him. For biographers have been unanimous in pointing 
to the predominant capacity of George Westinghouse 
for gathering around him the finest in engineering and 
research talent of his time; for his ability to draw 
from these men the fruits of their greatest achievements ; 
to stimulate them in their work, organize their activities, 
and bring them as a team to the successful conclusion 
of their tasks. These qualities of leadership were 
exercised to the fullest by Westinghouse after his or- 
ganization in January, 1886, of the Westinghouse Elec- 


A group of early Westinghouse electric fans, forerunners of today’s streamlined designs. 
motors found some of their first applications in these pioneer examples of household appliances. 
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tric Company for the primary purpose of developing 
the a-c system and related equipment. “He was the 
captain of them all, the man who received and co- 
ordinated and executed.’”* 

The names of these men and the list of individual 
and joint achievements are today a matter of historical 
record. There was, for example, William Stanley, who 
joined Westinghouse early in 1884 and who later, with 
another young engineer, Reginald Belfield, was to re- 
design the original Gaulard-Gibbs “secondary gener- 
ators” or transformers electrically, while Albert Schmid, 
a young Swiss engineer on the Westinghouse staff, 
was to redesign them mechanically. The story of how 
the Frenchman, Lucien Gaulard, and the English engi- 
neer, John Dixon Gibbs, had invented a system of 
distributing alternating current, and a “secondary gener- 
ator” device for this system, and how Westinghouse 
had both the acumen and the vision to promptly acquire 
an option on the patent rights, needs no retelling. 


REDESIGN OF THE TRANSFORMER 


Options on the Gaulard-Gibbs transformer were, 
however, but the first step in a long and arduous task of 
design and redesign of critical equipment before the 
a-c system was ready to function on a practical scale. 
The first model of the Gaulard-Gibbs device soon 
reached East Pittsburgh but showed some fundamental 
defects in practical performance. In what still stands 
out as a magnificent ferment of engineering creativeness, 
Westinghouse and his young engineers completely re- 
designed this model so that “it was a solidly designed, 
electrically sound commercial transformer,”* with basic 
features still standard to this day. The transformer 
was patented by Stanley late in 1885. This event was 
followed by three important steps: the Westinghouse 
Electric Company was organized in January, 1886. 
A month later the option on the Gaulard-Gibbs patent 
rights was taken up. And in March, Stanley, who 
had moved to Great Barrington, Mass., because of 
ill-health, was given the go-ahead signal to make that 
quiet New England town the site of what was to be 
the first practical demonstration in this country of the 
a-c system of power generation and distribution. 


The early induction 
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The result of that demonstration is now part of our 
historical heritage. The incandescent lights that glowed 
in the streets and stores of Great Barrington on that 
night of March 20, 1886, when William Stanley closed 
the switch in the old rubber mill at the outskirts of 
the town where he had installed his generating equip- 
ment were more than a successful demonstration: They 
were a bright augury to a new and epoch-making source 
of industrial power for America. At this threshold 
to what was to be the most significant of all the triumphs 
in his life, George Westinghouse was only 39 years 
of age. 

Other developments followed: A new a-c generator 
was designed by Stanley. A young engineer, just out 
of college, Lewis B. Stillwell, developed a device for 
regulating a-c voltage to any desired point, the popularly 
known “Stillwell booster.” Another member of the 
Westinghouse team, Oliver B. Shallenberger, then chief 
engineer, was to invent the badly needed a-c meter; 
Senjamin G. Lamme, later to be chief engineer of the 
company, was to develop the rotary converter and was 
to be responsible for many of the final refinements in 
the design of the squirrel-cage induction motor. Mean- 
time in May, 1888, almost at the same time as Shallen- 
berger was perfecting his a-c meter, Nikola Tesla, 
another of the towering figures in electrical annals, 
disclosed his brilliant invention of the induction motor— 
a development of fundamental importance to the further 
progress of the a-c system, which heretofore had been 
seriously handicapped by the lack of a suitable uni- 
versally applicable a-c motor. Westinghouse was not 
long in seeing the far-reaching importance of these 
patents and by July of the same year had obtained 
an assignment of exclusive rights. Subsequently, Tesla 
himself became one of the Westinghouse galaxy of 
engineers. 


THE POLYPHASE SYSTEM DEVELOPED 


But the Tesla motor was still in experimental form 
and four years elapsed before it was to be brought 


to a state of perfection. The major basic difficulties 
were two: First, the Tesla motor was polyphase, while 
the a-c system as then developed was single phase. 
Secondly, the standard frequency at that time was 133 
cycles, but research had established that a frequency 
as high as this was entirely unsuitable for any type 
of a-c motor. (Eventually a 60-cycle system was 
evolved as the most suitable and became standard for 
general use.) It was obvious, therefore, that before 
the a-c motor could be put to practical purposes a whole 
polyphase system of generation and transmission had 
to be developed—a task of the utmost magnitude and 
an accomplishment which is at the heart of modern 
electrical design and application. ; 

In due time, a series of low-frequency, polyphase 
apparatus was built for the Chicago World’s Fair, but 
this was still short of commercial perfection. In the 
meantime it was felt that the primary and immediate 
need was for the development of polyphase supply 
circuits. A conscious effort was made to popularize 
polyphase generation and Westinghouse put out and 
pushed a line of 60-cycle polyphase alternators, The 
demand from industry for induction motors to use on 
these circuits was immediate. To answer this demand 
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A historic Westinghouse motor: The Type MP d-c 
motor incorporating a multipolar ring with inwardly 
projecting poles, each with its field coil. The design 
was work of Albert Schmid, Westinghouse associate. 


the famous Westinghouse type B, a collector-ring type 
motor with starting resistance, was evolved and made 
its appearance by 1895. It became rapidly established 
as a successful commercial machine serving a steadily 
widening field of applications. 

Another great enterprise in the electrical field, the 
General Electric Company, also was investigating in- 
duction motors at that time and had developed a new 
type of motor designated as “monocyclic.” This was 
described as a single-phase type and not in conflict 
with the Tesla polyphase patents. Any question about 
infringements of patents between the two companies 
was resolved later, however, in patent arrangements 
and cross-licensing, and General Electric Company was 
able to pursue its own successful developments in in- 
duction motors. 

The introduction of the a-c system was not without 
violent and bitter opposition from the proponents of 
the d-c system. The turbulence and the animosities of 
those disputes are now history and it is not within the 
scope of this review to resurrect the details—inexplic- 
able as was the position taken by some of the greatest 
figures in the electrical world of that time against what 
seems to us today the clear logic of the a-c system. 
The verdict of history is perhaps reflected in the fact 
that the annual Edison Medal of the American Institute 
of Electrical Engineers was awarded to Westinghouse 
in 1911, to Stanley in 1912 and to Tesla in 1916, for 
their respective achievements in the development of the 
a-c systems of generating, transmission and utilization 
of electrical power. 

The tempo of Westinghouse progress in the develop- 
ment of successful a-c systems began to increase. The 
history-making demonstration at Great Barrington was 
followed late in 1886 by a successful commercial a-c 
installation in Buffalo, and other commercial installa- 
tions followed. A fortunate step was Westinghouse’s 
acceptance of a contract for the construction of a small 
hydroelectric plant at Telluride, Col., for the trans- 
mission of a-c power to a gold mine only 3 miles away. 
Although it was a small plant, only 100 hp, it demon- 

(Continued on page 216) 
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intered Powder Metal Compacts 


May Fit Specialized Needs 


* Porosity makes them valuable for oil-retaining bearings but the ease 


of producing complex forms of diverse materials without machining fits 


them also for many other applications in electrically energized equipment. 


ARTS made by compacting and sintering pow- 

dered metals have been available for at least a 

generation, hence they are not newcomers in the 
metal-working field or in electrical manufacturing. 
Utility as bearings and bushings that absorb oil and 
feed it gradually has long been established. Production 
as contacts in alloys or mixtures not producible readily 
in other forms is quite well known. So too is the ability 
to provide alloys having unusual and exceedingly useful 
magnetic properties. 

It may be said in passing that incandescent lamp 
manufacturers have long been largely dependent upon 
filaments of metallic tungsten. Wire for these is drawn 
from powder compacts that have been sintered and is 
not available through other methods. Parts for elec- 
tronic tubes are also produced from sintered compacts. 

Of growing importance are parts in a large range 
of compositions well suited for use as mechanical and 
electrical (including electronic) components having, as 
a rule, shapes that are difficult or more expensive to 
make in other ways. Such parts often have special 
utility because they cost less than equivalent parts made 
by other means or because they possess properties not 
otherwise available at all or at equal cost. 

Non-metallic substances, especially those made from 
powdered graphite, carbon or ceramics, have unusual! 
utility in electrical products but are not dealt with here. 
Only products made largely or wholly from metal pow- 
ders are considered in this discussion. Included, how- 
ever, are those products that contain powder metal but 
depend upon a binder of plastic resin rather than upon 
sintering in the usual sense. 

In effect, these latter products can be considered as 
being molded plastics in which, instead of the common 
fillers (such as wood flour, mica, asbestos or cellulose 
fibers) metal powders are substituted. The plastic 
resin can be used in such a way that it separates and 
electrically insulates the metal particles, or groups oi 
them, from each other. This is especially significant 
when iron or other magnetic metals are used, as un- 
usual magnetic properties are secured. 

Molded parts of this type often include wire or 
equivalent inserts molded in place. These inserts add 
to utility from both electrical and mechanical stand- 
points. Permeability tuning coils for radio installations 
sometimes have cores molded in this fashion. (See 


See also “Self-Lubricating Bearings made by Powder Metallurgy,” by 
M. T. Victor, Evectricat MANUFACTURING, February, 1946, page 123. 
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iuire Industries, Inc 


Fig. 1-—Parts produced from 
powdered iron, bronze and 
Those having wire 
and screw inserts are com- 
pacted with a resin binder. 


brass. 


IXLECTRICAL MANUFACTURING for September, 1946, 
p. 124), the coil itself being located between the core 
and a bushing made from compacted and sintered iron 
powder or from a corresponding iron-filled part having 
a plastic binder. Use of the plastic binder may make 
faster molding possible and curing can be done either 
in an oven or in a heated mold at temperatures far below 
those for-true sintering of iron or most iron alloys. 

New magnetic materials, some of which are made 
irom powder compacts, are to be the subject of an 
article in an early issue of this publication and will not 
he treated here. It should be said, however, that physi- 
cal properties,of these materials can be of a high order 
and so should make this type of compact of exceptional 
utility to electrical manufacturers, especially as parts 
can be fabricated in odd shapes (as for motor pole 
pieces, for example) that are closely dimensioned and 
require little or no machine work to make them read, 
for use. 

Some idea as to the range in size and shape of me 
chanical and electrical parts made in special dies in the 
form of sintered compacts can be had from accompany- 
ing illustrations. A large proportion of such parts are 
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produced in this form because, if they had to be ma- 
chined to required size and shape, cost would be much 
greater. In many cases, too, the economy in metal is 
high. Waste involved in chips or in blanking and trim 
ming operations is also avoided, as a rule. Over-all sav- 
ings are greatest, in general, in parts which, if machined, 
would require irregular cuts such as profiling, or the 
formation of slots or holes that could not be produced 
by drilling or without somewhat expensive tooling. 

Some of the parts illustrated make good use of the 
porous properties of the metal, say for holding oil that 
is fed gradually or acting as a filter. Many could be 
die cast in the same shape, possibly with greater 
economy, but are not available as die castings because 
the alloys specified are not adapted to die casting. Cer- 
tain of the parts could be produced as stampings but 
then would require supplementary operations and save 
little if at all on die costs. 


ILLUSTRATIONS DESCRIBED 


Of the powder compacts illustrated in Fig. 1, all save 
the five at the right end of the front row are in pow 
dered iron and, of these five, the three of tubular form, 
including the two having ratchet teeth, which are formed 
by the die without machining, are in brass. The re- 
maining two are bronze. All parts having inserts, 
including that with a through wire and the four at top 
left, provided with brass or iron screws, have a plastic 
resin binder. Remaining parts are of sintered iron pow- 
der and include the heavy-wall bushing with integral 
collar and the cup, next to it, which has a countersunk 
hole in the center of the bottom, the thickness of which 
is nearly one-third the total height. These two parts 
could be formed in a screw machine but would waste 
considerable metal in chips and the keyway through the 
collar would have to be cut subsequently. 

The three flat, slotted parts could be blanked from 
sheet but the through slot is too narrow and too close 
to one side to be pierced, though it is readily formed 
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by a core in making the compact. It would be very 
expensive to produce the shallow cups having irregular 
slots and projections on the edge if these had to be ma- 
chined but such irregularities are simply formed in 
compacting. 

Fig. 2 illustrates a considerable diversity in size and 
design as well as in materials used. Parts A, B and C 
are sintered brass compacts and the ring D is made from 
compacted and sintered aluminum. The latter part was 
an experimental job and gave so much trouble that fur- 
ther production was abandoned. The brass parts, some 
of which are for radar, were production items and would 
he difficult to make in any other form with equal pre- 
cision, unless die cast. Part A has the two stepped 
holes cored but the cross hole is drilled. 

Part E in Fig. 2 is bronze. It could be die cast 
but would be expensive in any other form if much ma- 
chine work was required. None is needed on the sin- 
tered compact. Parts F, G and H were made from 
pure copper powder and include some quite remarkabl 
features. The one with helical bevel gear teeth involves 
slight undercuts but is feasible because the punch form- 
ing the teeth on the compact could be turned through 
a slight angle to clear at ejection from the die. To pro 
duce the electronic tube part G, having a through slot 
only 0.020 in. wide, had proved impractical until ac- 
complished by compacting, sintering and coining. The 
watch dial H has raised letters that are very sharp in 
outline and larger dials, for clocks, have since been mad: 
from powder. 

Part I in Fig. 3 is a segmental bearing made with a 
tolerance of 0.001 in. on the OD. Part 2 is a static 
collector button used on automobile wheels to avoid 
For the motor brush, Part 6, a special 
The gear, 7, is used in small instru 
ments, and parts marked 8 are brass contact arms for 
timing instruments, one hub having slots and the other 
mating ears. Parts for a button assembly, 9, include 
a blind hole with a key which the user reported could not 
be made by anv other method within the tolerances re- 


radio noise. 
powder was used. 
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Fig. 2—These parts were made as sintered compacts from brass, copper, bronze and aluminum powders. Ring 


D was an experimental form later abandoned. 
powders. 
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Fig. 3—Sintered compacts made from bronze, iron and brass 
They are described in the text. 
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The Presmet C ry 


quired. Part 10 is a lever arm said to cost less when 
made from powder than if stamped. Part 12 is a ball 
retainer for a bearing, 13 is a carbon holder for an arc 
lamp and 14 a valve lifter seat. The spool, 15, is made 
from two parts shown at each side, each of which has a 
flange and two quarter segments of the barrel. These 
halves are pressed together to assemble and the assembly 
serves as a pair of thrust washers spaced apart by the 
barrel which itself provides cylindrical bearing sur- 
faces inside and outside. 

Three rather large machine parts made from sin- 
tered ferrous powder are shown in Fig. 4. That at the 
left would be prohibitive in cost if the side pockets had 
to be machined. The others could be cut from tubular 
stock (if available in required wall thickness), but only 
with considerable loss in chips. Also, of course, machin- 


ing from ordinary tube or bar stock would not yield a 


porous part capable of holding and feeding oil. 

All the parts in Fig. 5 are of iron powder, compacted, 
sintered and heat treated. Except for the gear, all could 
be blanked from sheet stock and coined to provide 
thickness variations and serrations but this would re- 
quire at least two dies and those holes having a diameter 
less than thickness would have to be drilled. All holes 
in the powder compacts are cored. Small stepped gears 
in iron or steel are a near impossibility if precise dimen- 
sions are needed unless compacted from powder or ma- 
chined separately and assembled, the former alternative 
being cheaper in this case. 

Parts in Fig. 6 are sintered iron parts, that in the 
foreground being a pole shoe for an electric motor. The 
gear is one used in an oil pump and requires no machin- 
ing. At the left is a cup with concentric beads and a 
hub boss on the outside of the bottom, the hole being 
cored. 

The saving in machine work on the bronze gear seg- 
ments shown in Fig. 7, as compared with a part that has 
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Moraine Products Div., General Motors Co. 


Fig. 4 (left, above)——Rings of compacted and sintered 
ferrous powders produced with marked savings over 
machined products. Fig. 5 (teft, below)—All these parts 
are of powdered iron compacted, sintered and heat 
treated, all holes being cored. Fig. 6 (right, above) 
Cup, pole shoe for a small motor and a gear produced 
without machining as sintered iron compacts. 


to be machined all over, is quite obvious. The hole is 
cored with a chamfer at each end and teeth are shaped 
by the compacting die; hence no machine work is 
needed, dimensions being held within comparatively 


close limits. 
Cores for permeability tuning coils, Fig. 8, are made 


from iron powder using a resin binder. Inserts are 
beryllium-bronze wire formed into a close helix which, 
at assembly, is threaded through a small bakelite bush- 
ing in which it is turned to effect axial adjustment. 
In the assembly, the tuning coil remains fixed between 
the sliding core and a fixed concentric bushing of sin 
tered iron powder. The application was described in 
an article on “Mechanical Aspects of Design of Per- 
meability-Tuned Radio Sets” on page 124 of the Sep- 
tember issue of ELECTRICAL MANUFACTURING. 

Bars of bronze from ™%-in. diameter up and cored 
bars (tubes) from %-in. ID up are carried in stock in 
many cities. These porous materials are readily ma- 
chined and can be made into parts required in quantities 
too small to warrant special dies. Some forms available 
are illustrated in Fig. 9. Plates also can be had in sizes 
as large as 12 x 18 in. and strip in thickness 0.031 to 
0.062 in., in widths 4 to 18 in. and lengths up to 24 in. 
or longer. Circular plates up to 18 in. diameter are 
also available. 

3efore considering the various materials available, 
some of the reasons for using sintered powder compacts 
may be named. Such compacts are essential where the 
part must have a porous structure; where the alloy is 
one that cannot be made by other means; where the 
shape cannot be so economically fabricated by other 
means in the particular alloy specified; or where prop- 
erties are specified that cannot be matched in other 
products. Where these “musts” apply, there is no com- 
petition with products made by other means and makers 
of the compacts compete only among themselves. 

Sintered powder compacts have a chance for compe 
tition when, aside from “must’’ considerations, the fol- 
lowing conditions apply: The part can be readily com- 
pacted but would be difficult to machine or to cast 
within the dimensional limits specified ; the part, though 
feasible to machine, would involve excessive scrap in 
chips or rejects; dimensional limits readily attainable 
with powder compacts are closer than can be held as 
readily when fabricated by other means; or properties 
desired are better than in alternative products. 

Sintered products are of doubtful competitive value 
where their exclusive properties are not “musts’’ and the 
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Fig. 7 (left)—Gear sectors of porous bronze. No ma- 

chine work except coining is required on such parts. 

Fig. 8 (right)—-Tuning coil cores of iron powder having 

a resin binder compacted around a close-wound helix of 
beryllium bronze wire. 


following conditions apply: The part can be made in 
a satisfactory alloy and with satisfactory results by 
machining from bar or tube without excessive waste 
or higher total cost; a maximum of strength, ductility 
or toughness is wanted; a stamping, forging or casting 
in a satisfactory alloy promises to cost the same or less 
in finished form; or the quantities required do not jus- 
tify the cost of compacting dies and coining dies (if the 
latter are needed). 

When limitations are considered, it is evident that 
the sintered compact has a somewhat narrow field of 
utility. Wauthin this field it has important uses but, 
where other methods of fabrication yield a satisfactory 
product at equal or lower cost, the sintered compact 
is likely to have hard sledding unless some particular 


property or properties give it an edge. 


ADVANTAGES OF POWDER COMPACTS 


Advantages of powder compacts include the following : 

Ability to absorb lubricant and feed it gradually 
(often a valuable property in parts having rubbing 
contact even though they are not regarded as bear- 
ing parts) ; 

Ability to act as a filter, separator or flame arrestor; 

Adaptability to rapid production and fabrication, espe- 
cially in shapes hard to machine; 

Availability in alloys not otherwise producible, in- 
cluding some having unique and exceedingly use- 
ful properties ; 

No scrap in chips is produced unless machining after 
sintering is necessary ; 

Fairly close dimensional limits can be held as sin- 
tered and still closer limits by a simple coining or 
equivalent low cost secondary operation ; 

In general, no machining is necessary except for 
sizing by coining. 


As against these advantages, the following limitations 

need to be considered : 

Metal powders cost more per pound than non-pow- 
dered materials such as ingots and many rolled, 
drawn or extruded bars and shapes ; 

Dies for compacting are expensive, partly because 
close fits are essential and wear is often rapid, fre- 
quently necessitating the removal of die parts 
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after about 10,000 compacts have been made; 

In general, strength, ductility and impact resistance: 
are considerably lower than for equivalent wrought 
metals and often are lower than for cast metals; 

Parts with undercuts or with screw threads cannot 
be produced unless these are machined after com- 
pacting and sintering. Also, wide variations in 
height of a given piece sometimes make it imprac- 
tical to compact ; 

Rather expensive equipment is required and sintering 
furnaces often necessitate exacting control ; 

The product is porous and hence is not adapted for 
parts that must withstand gas or liquid pressure. 
Plating is more difficult than for non-porous metals. 
These limitations, however, are offset where poros 
itv is an advantage and, to some extent, because 
weight per piece is somewhat reduced. 

Except where presses of exceedingly large capacity 
are available, the size of compacts is limited and 
does not often exceed about 4 sq in. projected area 
at right angles to the pressure axis; 

Density often varies within the piece, usually being 
at a maximum near the ends of the compact and 
lower at intermediate points. 

\s with other types of metal products, those pro 
duced from powder are largely chosen when the 
balance of advantages exceeds the disadvantages, 
but examples given below indicate that there are 
many instances in which the sintered compact is 
the logical choice. 

Although the number of alloys that are available is 
large and the list includes some that are producible only 
from powders, the number in extensive use is not very 
great. Iron powders are cheapest and are adaptable 
to a wide range of uses. They are important, of course, 
where magnetic properties are wanted but are also 
suited for use in bearings and in many mechanical parts 
provided the application is such that rusting will not 
prove to be a serious factor. Surface corrosion can be 
avoided by finishes, as in other ferrous products, and 
where a film of oil or grease that does not contain oxide- 
forming constituents can be maintained. 

Pure iron crystals in sintered compacts are considered 
by some to afford as good bearing properties as are at 
tained with bronze and, since iron powders cost less 


(Continued on page 192) 
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Variable - Ratio Autotransformers 


* Here are some suggestions for calculating ratings of these versatile 
little components for specific control applications, with a handy graph 


to assist the designers in choosing appropriate and available sizes. 
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7 ARIACS are continuously variable-ratio auto 
transformers. A portion of each turn of a toroidal 
winding on a ring core is bared to form a brush 

track. A carbon brush traverses the track, always in 

contact with one or more turns, so load current will 
never be interrupted during adjustment. Brush resist- 
ance is a compromise between short-circuit losses 

(brush touching two or more turns) and load losses 
(brush resistance traversed by load current). Essen- 

tially stepless control is a by-product of the required 

finite brush resistance as a voltage-divider action occurs 
in the brush when it moves from one turn to the next. 


Usual control ranges of these devices are from zero 
to line voltage 
In comparison with other control devices adapted to 





Fig. 1—A 5-ampere, 0-135-volt variable-ratio auto- 
transformer, called Variac by its manufacturer, show- 
ing the moving brush and its track, radiator, and 
terminal strip upon which appears a wiring diagram. 
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the same services, Variacs, or variable-ratio autotrans 
formers, have high efficiency (inherent in autotrans 
formers), are compact and light in weight (size in 
electrical equipment is a function of losses—low losses, 
small size), have small regulation under load and pro- 
vide a generally convenient, smooth control of alter 
nating voltage. 

Certain inherent characteristics of variable-ratio auto 
transformers, if understood, can be used to distinct 
advantage in increasing power-handling capacity, or in 
obtaining longer operating life and improved operation 

Foremost of these characteristics is the relation be 
tween rated and maximum permissible currents. At, 
or near, zero and line voltage, copper losses in the 
autotransformer become negligible. At such points 
brush losses are the limiting factor on load current 
Under these conditions maximum current will usually 
lie between 125 and 150 per cent of rated current. A 
curve of maximum permissible current may be con- 
structed between the limits of rated current and maxt 
mum current as a function of brush setting. 

This curve of maximum permissible current is such 
that a constant impedance load drawing maximum cur- 
rent at line voltage may be regulated to zero voltage 
without exceeding allowable current at any interme 
diate voltage. Variable-ratio autotransformer ratings 
in kva are based on this concept. A load drawing rated 
kva at line voltage may safely be regulated to zero 
Thus, by taking advantage of this inherent character 
istic, load ratings of variable-ratio autotransformers 
are increased by 25 to 50 per cent over the limit im 
posed by rated current alone 

Constant-impedance loads are those in which current 
is proportional to voltage. In this category are re 
sistive loads such as heating elements, lamps and tube 
hlaments, most motors and many laboratory and test 
ing set-ups. 

Variable-ratio autotransformers are widely used as 
motor-speed controls. Yet, in this field, unlimited 
trouble awaits the user of the wrong type of motor, 
one which is inherently unresponsive to voltage varia- 
tion. Variable-ratio autotransformers operate success 
fully with series (or “universal’) motors and with 
repulsion-induction motors. For loads in which torque 
varies with speed, such as a fan load, condenser-run. 
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7.5 A.MAX. 


SV. z75 250 V. 
SUPPLY '5S¢ 


SUPPLY 57.5 


0-10 V. LOAD 
86 AMP MAX. 


Fig. 2 (left) 


transformer for filament or heater load. 


AUTO TRANS. 5/1 RATIO 
A~ 46 V. OUTPUT 


> 10.87 A. MAX. 


184 - 230 V. 
2.5KVA — 1.6 KVA 


Variable-ratio autotransformer used to supply a controlled input to a supplementary step-down 
Fig. 3 (right) —Use of a variable-ratio autotransformer to supply input 


at a controlled lower voltage to a supplementary autotransformer for energizing a heater load such as on nozzles 
of injection molding presses. 


split-phase, non-synchronous motors can be effectively) 
ontrolled by these devices. Other a-c motor types can 
he controlled over but an extremely narrow range and 
attempts at wider range control will result in overheat- 
ing of both motor and transformer. 

The second important characteristic of variable-rang: 
autotransformers is that they are fundamentally wide 
range controls. Often, however, the required load con- 
trol range is but a small fraction of the range available 
from the control device. Operation under such condi 
tions severely limits the usefulness of a variable-ratio 
autotransformer. The brush traverses continuously a 
small segment of the winding, concentrating heat and 
wear. Close adjustment within the range is difficult 
hecause of the relatively few turns of wire involved. 
Potential power output is reduced in the ratio of the 
limited range to the full range of the control device. 


SUPPLEMENTARY TRANSFORMERS 


To overcome these difficulties, and to restore the full 
ieasure of advantages available in these devices, use 
may be made of supplementary transformers as illus 
trated in Figs. 2, 3,4 and 6. Fig. 2 shows, for example, 
a 0-10-volt filament or heater load. The control range 
is now spread over the entire winding of the autotrans- 
tormer, giving close adjustment within the range, and 
the step-down ratio of the transformer vields a current 
step-up of 115/10 or 11.5/1, restoring the full rating 
of 0.86 kva. In this and subsequent supplementary 
transformer circuits, supplementary transformer losses 
are neglected owing to their wide variation as a function 
of design. 


Fig. 3 illustrates a common application. lere, a 


Fig. 4—A circuit similar to that in 

Fig. 3 except that the controlled 

load voltage is slightly higher than 
line voltage. 
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heater must be regulated from maximum power (at 
line voltage) downward to some slightly lower power 
Nozzle heaters on injection molding machines are a 
typical example of this type of service. Maximum 
power is required for large and frequent shots of the 
plastic material but, even with the machine idle, so 
much heat is lost through conduction, convection and 
radiation, that the power required to maintain molding 
temperature is not much less. Plastics have relatively 
low thermal capacity, carrying off but little heat. so 
the power demand between zero and full plastic load 
varies only slightly. In Fig. 3 a 2.5-kva heater is regu- 
lated down to 1.6 kva (64 per cent of full power) 
The voltage variation is down to \/0.64 = 0.8, or 80 
per cent of line voltage. Line voltage is 230. Low 
voltage is 230 K 8 = 18. Voltage range is 230 — 184 

= 46 volts. Full load current is 2500/230 = 10.87 
amperes. Supplementary transformer ratio is 230/46 

5. Maximum brush current = 10.87/5 = 2.174 
amperes. Thus a small variable-ratio autotransformer 
capable of delivering 2.174 amperes at 230 volts (0.5 
kva) can control a 2.5-kva load over a 20-per cent 
range. 

Where the load will stand over-voltage, the circuit 
of Fig. 4 permits an increase above line voltage to an) 
required value. A 1.5-kva load is here shown with 
provisions for increasing the kva to 2.25. Power ratic 
is 2.25/15 = 1.5. Voltage ratio is V1.5 = 1.225, or 
122.5 per cent of line voltage. High voltage is line 
voltage, 115, times 1.225 = 141 volts. Voltage range 
is 141 115 = 26 volts. Rated load current is 
1500/115 = 13.03 amperes. Maximum load current is 
13.03 1.225 = 15.97 amperes. Supplementary 
transformer ratio is 115/26 = 4.45. Maximum cur- 


_— 4.45/1 RATIO AUTO TRANS. 
26 V. OUTPUT 


IS - 141 
|.SKVA-2.25 KVA 


I5.97 A. MAX. 








KVAy * KVA CAPACITY AT LINE VOLTAGE 
KVA/K\Ay * RATIO OF KVA AT LIMIT 
OF REGULATION RANGE TO KVAy 

= LINE VOLTAGE 
Whi = RATIO OF VOLTAGE AT LIMIT 
OF REGULATION RANGE TO 
SUPPLEMENTARY TRANSFORMER 
LOSSES NEGLECTED 


SaRae? 


ormoow>y 
nd 
& 


5s 





i214 16 18 20 W/m 

Fig. 5—Voltage and power ranges in relation to stan- 

dard ratings of one line of variable-ratio autotrans- 
formers when connected as in Figs. 3 and 4. 


rent is 15.97/4.45 = 3.59 amperes. Here a variable- 
ratio autotransformer delivering 3.59 amperes at 115 
volts (0.413 kva) controls a 1.5-kva load to 2.25 kva. 

Fig. 5 is a graphical representation of the relation 
between power-handling capacity of variable-ratio auto- 
transformers and the voltage and power ranges over 
which they are required to operate when connected as 
in Figs. 3 and 4. The autotransformers are rated from 
0.345 to 3.45 kva, some for 115- and some for 230-volt 


— TRANSFORMER 
56 V. IOA. PRI. 


17.25 V. 32.5A. SEC. 


IS V. 
32.5 A. 
3.73 KVA 


supply. The plot is logarithmic for kva-versus-voltage 
ratio. Curves are based on. computations which take 
full account of the maximum permissible current, which 
explains the slight differences in curve shapes between 
115-volt and 230-volt units, their maximum-to-rated 
current ratios differing slightly. 

The curves in Fig. 5 can be put to practical use very 
easily. A few typical examples will be given, together 
with the necessary data on the accompanying supple- 
mentary transformer. 

Example 1.—Load, 3 kva, 115 volts. Required, regu- 
lation to 80 per cent of line voltage. Locate 0.8 (80 
per cent) on the V/V, scale, follow the line upward 
to its intersection with the horizontal 3-kva line. Note 
that curve C lies next above this intersection. Curve 
C calls for a 0.862-kva variable-ratio autotransformer. 
Further computations are : 

1000 kva,__ 3000 

Va ~ 115 
Minimum load volts=V\V, «0.8115 .8—92 
Minimum kva=kva, (0.8 )*=3 x .04=1.92 


Maximum load, amperes= 26.1 


Autotransformer data 
Low-winding volts=115- 
Low-winding amperes=20. ] 
High-winding volts=92 
High-winding amperes=26.1—20.88=5.22 
Example 2.—Load, 8 kva, 230 volts. 

regulation to 120 per cent of line voltage. Locate 1.2 
(120 per cent) on the V/V, scale, follow the line 
upward to its intersection with the horizontal 8-kva 
line. Note that curve F lies next above this intersec- 
tion. Curve F calls for a 2.30-kva variable-ratio auto- 
transformer. Further computations are: 

Maximum load amperes= 

8000 


1000 kva, ee 
=v, <~12= 930) < 1.2—=41.7 
Maximum load volts=V,, « 1.2230 1.2=276 
Maximum kva=kva, X (1.2 )7=8 1.44=11.52 


Dem 23 
<0.8=20.88 


Required, 


Autotransformer data 
Low-winding volts=276—230=46 
Low-winding amperes=41.7 
High-winding volts=230 
High-winding amperes=41.7 X0.2=8.34 
Fluctuations in line voltage, while seldom of great 


amplitude, are often troublesome, particularly during 


SUPPLY 


Fig. 6 (left) —-Arrangement for supplying a constant voltage to a resistance load from a variable-voltage source. 
Fig. 7 (right)—Connections of an autotransformer with sliding brush contact to vary the voltage applied to two 
lamp loads, for controlling light output. 
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measurement or test runs. Variable-ratio autotrans- 
formers are well suited to line voltage regulation service, 
either motor-driven or manually controlled. The small 
range required, however, penalizes the user unless he 
resorts to the practice illustrated in Fig. 6. Here, 
again, the supplementary transformer allows the utiliza- 
tion of the full range of the autotransformer to cover 
the limited range required for regulation. A range of 
15 per cent is provided, and a 1.15-kva autotrans- 
former will control 3.73 kva under these conditions. 
Note that when the brush is at the 57.5 volt tap, voltage 
is neither added to nor subtracted from the line voltage. 
As the brush moves towards the 0 tap, voltage is sub- 
tracted; toward the 135-volt tap, voltage is added. 
Off-center tapping is necessary to compensate for the 
changes in line voltage as applied to the autotrans- 
former, which changes can be completely eliminated for 
the load circuit. 

Photographers find variable-ratio autotransformers a 
convenient and efficient means of adjusting floodlights 
and printing lights to correct color temperature. They 


are also used to reduce floodlight intensity for prelimi- 
nary focusing and arrangement, full brilliancy being 


used only for the actual photograph. 

Other “dimmer” applications range from airport run- 
way lights to little theatres. The relatively higher 
efficiencies of these devices make them more desirable 
than resistive controls in this service. Their good regu- 
lation means that relative brilliance is unaffected by 
changes in load. Their cost is much lower than 
thyratron-controlled, saturated-core reactors except on 





Fig. 9 (above)—Two variable-ratio autotransformers 

in open delta on 3-phase supply line to furnish a vari- 

able voltage to a 3-phase load. Fig. 10 (below)— 

Three variable-ratio autotransformers connected in Y 
to vary the voltage from a 3-phase supply line. 
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WHEN THIS BRUSH 
+ MOVES UP, 
THIS BRUSH 
MOVES DOWN 


0-540 V. 
—<—_$____—_— 


DO NOT GROUND 
LOAD 


460 V. 
SUPPLY 


Fig. 8—Two variable-ratio autotransformers ganged 
in series for variable voltage from a 460-volt supply. 


the largest installations. Incidentally, they are often 
used to control grid voltage and phase on thyratron 
controls. 

Along the same lines, Fig. 7 illustrates a light “fader” 
for use with still projectors or for color effects. As the 
brush moves toward lamp 1, lamp 1 dims, light 2 
brightens and vice versa. 


OVERLOADING 


A third important characteristic of variable-ratio 
autotransformers is high thermal inertia. This means 
that they can be subject to severe overloads for short, 
intermittent time intervals, without attaining danger- 
ously high temperatures. In motor-control applications, 
previously mentioned, extra capacity for starting loads 
need not be provided, as the autotransformers will 
safely absorb such short-term overloads. Overload ca- 
pacity is strictly a function of time. Loads, however, 
should never exceed 500 per cent of rating for even 
very short periods, nor 150 per cent of rating for more 
than five minutes. Steady-state operation includes all 
operating cycles in excess of one hour, and loads for 
such operation must conform to rated values. 

Variable-ratio autotransformers may be ganged for 
series, polyphase and parallel operation, though the 
latter is usually less desirable than the use of the next 
larger unit. Series operation, Fig. 8, doubles unit 
voltages for the same current, and permits operation 
of two 230-volt units from a 460-volt source. Also, 
two 115-volt units, series connected, will usually deliver 
more power than two 230-volt units of the same size 
operated in parallel. For series operation it is essential 
to note that the load cannot and must not be grounded. 

Two-phase circuits can be controlled by a two-gang 
combination of autotransformers, one unit per phase. 
Three-phase circuits may be controlled by either the 
open delta, Fig. 9, or the Y-connection, Fig. 10. Open- 

(Continued on page 196) 
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Method of Checking Speed-Torque 





of Phonograph Motors 


* Utilizing the internal friction of rubber, a new brake has been 
devised to supplant the Prony brake which lacked .the sensitivity 


HE importance of constant speed in phonograph 
| motor and turntable assemblies is evident from 
the effect upon the fidelity of the reproduced 
sound from a phonograph in comparison with the sound 
as recorded. The friction between the needle and the 
record is approximately constant for any radius; but, 
as the distance decreases between the pick-up and the 
axis of rotation of the disk, the torque on the table also 
decreases. This results in an undesirable increase in 
pitch of the reproduced sound as the effective radius 
of the record progressively decreases with each revolu- 
tion of the table. 
The change in pitch is the result of several factors: 


the power and general characteristics of the motor; the 


Rubber -tired wheel --~.___ 


ee a ee 


Bal! bearing -. 
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and constancy of adjustment necessary with these small loads. 


FOREST J. SHOLLENBERGER, Ph.D. 
Consulting Physicist 
Alliance Manufacturing Company 






Cyan 
y Lf: 4 ya i Ldeceeail 
Me! Za 






Fig. 1—Plan and vertical section of the brake for applying a load through internal friction of rubber tire on 
the central wheel, rotated by phonograph turntable. 


losses in the rubber tire on the idler wheel, where th:s 
type of drive is used; and the surface friction in the 
A torque-speed curve gives at: 
glance a composite evaluation of all the factors involved 
and gives an indication of the fidelity of the sound to be 


component parts. 


expected. 

In order to make a torque-speed test a suitable torque 
brake is necessary. During the past century the Pron, 
brake, invented by Baron Prony in 1821, has been 
widely used for all forms of torque measurement. This 
device consists of a shoe which bears against a rotatiny 
member in such a manner as to create a measurable 
frictional drag. 

Prony brakes, depending on surface friction, have 
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, Ball bearing 
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Fig. 2—-The test setup. ready for operation. The 

motor is in the enclosure below the turntable. Weights 

are added on the right platjorm of the balance to 

measure torque in ounces at radius of the torque arm 
on the brake below. 


lacked the two essential characteristics for accurate re- 
sults; sensitivity of adjustment of the retarding force 
and the ability of the device to hold that adjustment 
for a period of time. While working on a problem in- 
volving the study of the hysteresis of rubber the author 
devised an improved torque brake which is giving quite 
satisfactory service. The braking action depends upon 
the internal friction of rubber and possesses to a great 
extent the desirable properties listed above. 

The brake consists of a rubber-tired wheel, shown 
in Fig. 1, which is mounted in the center of the turn- 
table. Beneath the wheel a torque arm is attached to 
a ball bearing on the wheel shaft. This plate provides a 
small amount of tolerance by screws which slide in 
milled slots in order to permit a means of self alignment 
for the wheel and the bearings. The torque arm serves 
as a base for mounting three ball bearings which make 
contact at equal intervals with the circumference of 
the rubber wheel. Two of these bearings are in fixed 
positions with the third mounted on a lever which may 
he manually controlled by an adjustable spring tension. 
Because this tension causes the ball bearings to sink into 
the rubber, work must be done to overcome the internal 
friction of the rubber when the wheel is rotated. 

The braking mechanism is connected to one arm of a 
double-arm balance, Fig. 2, by a light cord which passes 








0 
02 4 6 8 10 12 4 6 18 20 22 24 26 2 
Torque, 0z-inches 


Fig. 3—A typical family of speed-torque curves 
from data derived with equipment described herein. 
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over a small ball-bearing pulley. Weights are placed 
upon the opposite pan of the balance, and the spring 
tension of the brake is adjusted until the scale pointer 
reads zero. With the length of the lever arm known in 
inches and the force in ounces, the product will be the 
torque in ounce-inches. That the sensitivity of this in- 
strument permits the adjustment to predetermined 
values of torque is an advantage in curve plotting. It 
is frequently observed in running these tests that once 
the torque has been adjusted to a known value, the 
balance may be relied upon to remain constant for a 
time interval of several hours. 

The speed of the turntable is measured by means oi 
a stroboscope. Small black circles spaced at equal inter- 
vals around the circumference of a circle are printed on 
a paper disk centered on the turntable. \When the 
emitted light frequency from the stroboscope matches 
the frequency of the dots, the observer receives the 
illusion of the dots being stationary. Following this 
adjustment the speed of the turntable may be read from 
the stroboscope. 

The arrangement of the equipment is shown in Fig. 2 
The turntable assembly, including the motor and the 
driving mechanism, is mounted horizontally; the bal- 
ance is directly above, and the stroboscope is placed at 
the right. 

Fig. 3 shows a typical family of curves. These curves 
represent various combinations of motor and idler-wheel 
drives. The use of a synchronous motor with this ap- 
paratus offers an excellent opportunity for the study of 
power losses in the rubber-tired idler wheels. It affords 
an opportunity for experimenting with rubbers of vary- 
ing chemical composition, and it also affords an oppor- 
tunity of choosing a rubber with minimum speed losses 
for maximum torque values. 

Because of the accuracy of results, the simplicity oi 
operation, the sensitivity and constancy of adjustment. 
this device, which depends upon the internal friction of 
rubber, offers many advantages over older methods for 
measurement of speed-torque characteristics. 





® © Wide Potential Uses Seen 
for Polydichlorostyrene Plastics 

\ growing field of applications was indicated for 
polydichlorostyrene plastics by Laurence E. Russell, 
Mathieson Alkali Works, in a recent address before the 
Chicago Section of the Society of Plastics Engineers. 
Summarizing the properties and potentialities of the 
material, Mr. Russell stressed its excellent dimensional 
stability and resistance to cold flow. 

He pointed out that polydichlorostyrene flows readily 
into intricate shapes and is inert to metal inserts. Mold 
shrinkage averages only 2 mils per in. Objects molded 
of polydichlorostyrene may be readily tapped and hold 
screws firmly in threaded holes. Trial runs have shown 
that polydichlorostyrene could be satisfactorily molded 
in a variety of intricate commercial molds. 

Polydichlorostyrene, reported Mr. Russell, can be 
maintained at 220 F without dimensional changes or 
appreciable loss in strength. It retains a power factor 
ranging from about 0.0003 to 0.0008 between 100 cycles 
and 1 me. Its dielectric constant in this range varies 
from 2.64 to 2.66. Moisture absorption rate is very 
low—0.02 per cent on the average. 














| 
| 
| 
| 
























Look to Structural Plastics for the 
Housings of Electrical Products 


* But bold design concepts, plus a sound engineering determination 
of the best combination of basic materials, manufacturing methods 
and tooling are needed to successfully explore these new uses. 


FREDERICK Z. PEARSON 
Manager, Plastics Division 
Lyon Metal Products, Inc. 


NDER the stimulus of wartime requirements, the 

versatile plastics industry made notable strides 

in the production of increasingly larger and 
stronger plastics structures. The application of such 
structures as housings for electrical appliances, equip- 
ment, and machines, and as larger components of such 
products, is obviously of very keen interest to design 
and product development engineers in the electrical 
field. Experience has already shown that such plastics 
offer important advantages both from the performance 
and merchandising angles. Performance can be en- 
hanced through the inherently good electrical character- 
istics of these plastics, their durability, resistance to a 
wide range of chemicals, sound- and vibration-dampen- 
ing properties, and through their thermal insulating 
value. From the standpoint of merchandising, these 
housings offer new forms of styling, decorative effects, 


permanent deep colors, pleasing textures and surfaces. 

The overall scope of this article is to analyze the 
potentialities of such applications, survey present and 
future trends, and, in particular, to deal with the eco 
nomic position of these plastics. The economics in 
volved in the use of these materials depend vitally on 
the design of the end product, the raw materials selected, 
and the manufacturing method employed. One of the 
primary purposes of this article is to shed some light 
on the confusing picture presented by the endless variety 
of basic ingredients and manufacturing methods avail 
able today. 

It is entirely possible for a plastics-housed product to 
be produced at equal or lower cost than the original 
model made from non-plastic materials. In most other 
instances, higher costs are compensated by increased 
saleability. A factor of crucial importance to the suc- 


Fig. 1 (left)—Projector-viewer, molded in three parts, of which the largest measures 15 in. x 8 in. x 10 in. 
Manufactured by the Novex Div. of Utility Supply Co., molded by Plano Molding Co. Durez phenolic material. 


Fig. 2 (right)—Combination radio-phonograph housing for Admiral radio. 
Walls are %¢ in. to {46 in. thick. Cabinet weighs 7% lb. Cover weighs 
Molded by Molded Products Corp. from. Durez phenolic molding powder. 


x 12 in. for lower half of machine. 
3% Ib. 
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Dimensions: 17 in. x 165% in. 
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Material SSszie Es rie < 
mad aanais -\8| 515 Sie Sle sis 
Resin Fe Reinforcement wah DOG Se om 
Bec! 
Phenol-formaldehyde Wood flour ID|E i115 | E | FG |G\G|P | 
Phenol-formaldehyde Tire cord ID|F |115 | G | FG/E\G|P |F 
Phenol-formaldehyde | (Cast resin) IAIE|lIS |G |G GiG/P| 
Phenol-formaldehyde | Kraft paper DIE} 95|P | E |G GPF. 
Phenol-formaldehyde | Cotton cloth DiG| 95| F | E |G\|G|P} 
Phenol-formaldehyde | Fiberglass cloth |D\G 108 | F | G \|E\G\P 
Phenol-formaldehyde | Pulp-preform |D|G| 95 | G | FG|G|G/P |F 
Phenol-formaldehyde Sisal-preform D/P | 89 | FG; F : G|P 
Phenol-formaldehyde Plywood veneers D\|F; 80| P |G |P|F|P 
Phenol-formaldehyde Compreg (veneer) P E|100 |NP| E |G | lk 
Urea-formaldehyde | Woodflour IA|E\120| E | F \ciGiP 
Melamine-formaldehyde | Woodflou: IA|E|120| KF | F E/E|P 
Melamine-formaldehyde | Macerated cloth |AiG/108 | G | G |E/E/P|E 
Melamine-formaldehyde | Fiberglass cloth [A G {110 ot G |E iE | |P |E 
Polyester Rag paper alc 94 | | PF | 1G S| c| ic. 
Polyester Cotton cloth A|G| 94 |} FG! G |F G| | 
Polyester Fiberglass cloth |A FG; 98 | FG| G |G/iG| G 
Polyester Pulp-preform |A|G| 94 |} FG| G GiG| G 
Polyester Sisal-preform IAIF| 96 |FG|FGIG/IG} |G 
Polyester Fiberglass-preform 1A} |G 98 G |G |E\|G} G 
Ethy! cellulose | Cotton cloth Alc} 6s|F |G FIFIPG 
Cellulose acetate | Cotton cloth * |G| 65 | F |G |F\F \P IF | 
___ Other Materials i Reinforcement | | | | 
Masonite None |S c| 65| P |GE|P|F|P |F| 
Aluminum None iS |G}100 G |GE|E|G|G|G 
Magnesium None is iE 90 | a4 = P\P|P 'E| 
Stainless steel None 1130 | E\E|E} 
Comm. sheet steel None 5 | P/ 6s GE |E iP IP | 
; | 
“Explanation of symbols: A = all. C = conductor 


cess of any new plastics application is the volume in 
which the item is to be produced. This is so because 
next to raw materials, the tooling is a major cost factor. 
Once the factors of design and volume are given, the 
selection of the proper materials and methods from 
the almost limitless number available is considerably 
simplified. For example, a certain combination of 
materials, method and tooling might be the prerequisite 
to satisfactory results under high-volume production 
conditions. <A radically different combination of ma- 
terials, methods and dies may produce an equally satis- 
factory end product for low-volume operation. 

Large-volume production, with time and _ facilities 
allowed for only the most rudimentary tooling, was 
the primary and impelling reason for the wartime de- 
velopment of new techniques in structural plastics manu- 
facture. Under pressure of such requirements, the 
ingenuity of plastics men was taxed to a maximum 
and so entirely new avenues of approach were sought. 
The most important developments stemmed from the 
creation of resinous materials capable of being cured 
under very low pressure. This permitted the use of 
elementary low-priced tooling and also led to the ex- 
ploitation of post-forming characteristics in materials 
originally produced as standard flat sheet stock. Previ- 
ously these materials were held to be incapable of 
further transformation. 

At this point it is useful to review briefly and appraise 
the salient characteristics of the many different resinous 
binders and of the organic, as well as inorganic, fillers 
that may be combined in a vast variety of formulations. 
\ knowledge of the possibilities and limitations of these 


materials, as molded under various methods, should 


he of considerable aid to the design engineer by making 
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Table I—Structural-type Plastics for Electrical na Compared as to Properties and Performance* 
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it possible to narrow down the alternatives to a more 
readily workable number. 

It is important to keep in mind that the manufacture 
of plastics moldings is based on five major factors: 
(1) A synthetic or natural binder; (2) a reinforcing 
filler; (3) temperature; (4) pressure; and (5) time. 

The primary structural function of the resins is a 
bonding job. This is an adhesive function, with the 
secondary results of proofing the filler against all forms 
of deterioration and also of carrying color throughout 
the product. As is generally known, there are two 
important classifications: (1) The thermosetting group, 
which is incapable of further plastic transformation 





Fig. 3—Paper-base and phenolic resin laminated re- 
frigerator inside door panel provides excellent heat 


insulating characteristics and corrosion resistance at 
roughly the same cost as the formerly used steel stamp- 
ing. Produced by Panelyte Div. of St. Regis Paper Co. 
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Fig. 4—Phenolic-paper-base laminated cover for store 
cooler, showing interesting all-plastic assembly. Pane- 
lyte Div. of St. Regis Paper Co. is the manufacturer. 


after the cure and chemical reaction has once been 
completed; (2) the thermoplastic group, capable of 
being repeatedly softened by heating, and hardened by 
cooling, without any change in chemical composition. 
The latter group is therefore largely comparable in 
thermal behavior to metals, but at considerably lower 
temperatures. 

Reinforcing fillers are essential to the production of 
plastics structural parts, because most resins lack im- 
portant physical strength properties, unless very special 
conditions of fabrication exist, such as are found in 
continuous filament extrusions. Although most of the 
characteristics of plastics products are derived from 
the basic resin, the prime requirements of tensile, flexural 
and impact strengths as well as elastic modulus are 
entirely conditioned on the type of filler employed and 
on the mechanical build-up or resinous adhesion between 
the various filling particles. 

Range of fillers is very wide. It includes woodflour ; 
wood, cotton, asbestos and glass flocks; also felted, 
fibrous mat structures such as paper and paperboard, 
cotton or rayon battings, glass-fiber mats, sisal, hemp 
and other bats; and spun and woven constructions of 
cotton, glass and rayon fibers. In some instances 
specialties are used such as knitted fabrics from these 
fibers. Then there are, of course, secondary fillers 
such @s inorganic pigments or diatomaceous silica, just 
as thé resins require secondary ingredients such as 
various solvents, plasticizers, and catalysts. 

The third factor in plastics molding mentioned before. 
that of heat, is relatively simple to supply. Not much 
research therefore has been directed at cure without 
heat, although especially in the adhesives industry out- 


standing results have been achieved in this direction. 


Heat is also a most desirable accelerator of polymerisa- 
tion reactions, thereby providing short economical curing 
cvcles. 

Pressures are of crucial importance. Ranging from 
15,000 psi down to 0, they determine the quality and 
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cost of the tools required. It is readily apparent that 
the cost of a die to mold at 6000 psi will exceed many 
times the cost of a tool for molding at 60 psi. And, 
finally, the time of the cycle depends largely on materials 
and methods as well as on tool design. Obviously, 
the time is generally reduced to the absolute minimum, 
consistent with sound operations. 


COORDINATING FACTORS 


It follows that where large plastics bodies are to be 
produced, a happy medium has to be found coordinating 
the properties of the resin with the various factors of 
manufacture and tooling. The resin should be chosen 
for its suitability for the job in question, and for its 
appropriate mechanical and electrical properties and 
color possibilities. The coordinating factors are: (1) 
curing at minimum pressure and in minimum time 
with the use of lowest cost tooling; (2) use of the 
strongest fiber for the best possible mechanical build-up ; 
and (3) the lowest available initial raw material costs 
for the resin and fiber. It is therefore important that 
we give further study to the eventual limitations in per- 
formance and the economics inherent in the various 
materials and methods. It would seem well to begin 
with those based on methods thoroughly proven through 
years of service, and then to graduate to the still newer 
techniques with promising features that compensate in 
potentialities for a lack of historical background. 

The first two examples (Figs. 1 and 2) represent 
the most advanced work with thermosetting resins and 
short-fibered fillers, compression molded at pressures 
ranging between 2000 and 6000 psi. This method is 
an evolution of the well-known powder-molding tech- 
nique and employs every engineering advance. Included 
in the techniques is electronic preheating of the material 
before molding. Considerably improved quality is ob- 
tained and relatively lower molding pressures are re- 
quired, thus slowing down the rate of depreciation of 
the substantial mold costs. To date, the largest single 
field of the plastics molding industry, this type of 
molding allows very fine detailed designs, excellent 
finish and the incorporation of metal inserts, with mini- 
mum raw material costs, when black or brown, or 
eventually walnut-mottles are desired. Other colors 
are also available but are much more expensive than 
the darker shades. 

Molding powders of the phenol-formaldehyde type 
sell in large quantities at approximately 13%c per 
pound. Where large volume and sufficient planning 
time are available, the use of these powders may be 
well worth while despite the high die costs and long 
deliveries that at present plague the mold-making ma- 
chine shops. These materials are all familiar to most 
electrical engineers and their outstanding contributions 
to products of the approximate size depicted may be 
readily visualized. When light colors are desired, many 
designers prefer to use light paints over a black molding, 
to avoid the considerably higher costs of the melamine- 
and urea-type thermosetting molding powders. 

Where the ultimate in surface quality and light pastel 
color is required and is economically feasible, the 
melamines are of especial interest because of great 
surface hardness, good heat resistance, and chemical 
and water resistance superior to that of the ureas. The 
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melamines are especially useful because of their well- 
known, outstanding electrical properties* such as very 
high arc resistance and excellent dielectric strength. 
These properties already have been found highly desir- 
able in parts for aircraft ignition, circuit breakers, 
terminal blocks, etc. 

The walnut-mottled Admiral radio-photograph com- 
bination (Fig. 2) is probably the largest commercial 
housing produced by the high-pressure, compression- 
molding method from a granulated material and it 
may well represent the maximum possibilities in this 
division of the plastics industry. It is probably the 
largest size possible with the structural shape intelli- 
gently designed so as to counteract the inherently brittle 
nature of a short-fiber-filled plastic. It also represents 
the upper limit for economical production based on the 
sizes of presses and molds available at present in the 
industry and on the capital investment these reflect. 

Transfer molding, also a modern development, is a 
cross between injection and compression molding and 
facilitates the incorporation of delicate or complicated 
electrical inserts in addition to improving the quality 
of the product in general. This method is also capable 
of reducing molding time, thereby decreasing mold 
amortization per piece. Size of parts to date has been 
relatively small. 


USE OF THERMOPLASTICS 


The thermoplastic group of materials, such as cellulose 
acetate, cellulose acetate butyrate, ethyl cellulose, vinyls, 
etc., as molded by the rapid and low-cost, injection- 
molding method, do not now possess sufficient dimen- 
sional stability, surface hardness and heat resistance, 
to be practical for large primary structures. 

Recently, combinations of these thermoplastic ma 
terials with fibrous reinforcing materials have somewhat 
overcome these shortcomings. But their advantages of 
lustrous color and good resistance to impact still do 
not outweigh the existing and inherent shortcomings in 
stiffness, dimensional stability, chemical resistance and 
surface hardness. 

An approach to low mold costs in thermosetting resins 
is the casting of phenolic resin housings for small radios. 
While the cost of raw materials is high and heavier 
wall thicknesses are required by the casting technique, 
mold costs are sufficiently low to make this procedure 
interesting for limited production runs. The glossy 
deep colors that are possible with these materials even 
in white add considerably to the sales appeal of the 
product—a good example of enhanced value balancing 
higher product price. There are now several excellent 
examples of table-model radios in such housings on 
the market. 

It is perfectly obvious that when it comes to an 
object the size of a console-type radio, a refrigerator, 
a washing machine, etc., thinner and higher strength 
walls are an economic as well as practical necessity. 
This points toward the use of longer, higher-strength 
fibers in the more or less continuous mechanical inter- 
locking construction of the felted, matted, woven or 
related types. 

As soon as the basis of the combined plastics struc- 


4 See ‘“‘Melamine-Formaldehyde Resins Provide Many Electrical Uses” 
by N. N. T. Samaras and M. J. Scott, September, 1946, issue of 
FLECTRICAL MANUFACTURING, p. 1:15. 
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Fig. 5—Polyester and rayon fabric low-pressure lami- 

nate provides translucency and attractive design at 

tooling costs consistent with limited volume. Material 
is American Cyanamid Co.’s laminac resin. 


ture is changed to an interlocking fibrous base, as con- 
trasted to an amorphous powder, the character of the 
fiber, its individual strength, diameter, length, curva- 
ture, surface, etc., govern the mechanical characteristics 
of the product. A summary of some characteristics 
follows: 

Wood pulp imparts good tensile and flexural strength, 
high elastic modulus, good electrical insulation values 
and is available at low costs, but is limited in impact 
resistance, moisture resistance, and dimensional stability. 

Cotton fiber supplies fine impact resistance plus good 
all around desirable mechanical properties. This ac- 
counts for the popularity of laminated cloth-base sheet 
stock where severe operating stresses are to be met. 
The electrical properties, however, are not quite as good 
as the pulp-base materials and, as usual, it is a matter 
of finding a happy medium. The ever-rising price of 
cotton and cotton products also bears watching. 

The high tenacity of rayon, so desirable for rubber 
tire reinforcement, is equally attractive in combination 
with various resins, especially those of the low pressure 
group. Moreover, the price of this synthetic fiber has 
been pleasantly stable over a long period of years. 

Finally, glass fibers, despite their present very high 
cost, have proven themselves to be outstanding in all 
mechanical properties and have high electrical values 
as well as chemical resistance. For products where 
cost is a consideration secondary to certain requirements 
for safety and reliable functioning of an apparatus, 
glass fibers are likely to prove the most serviceable 
materials. 

Most readers of this article may be familiar with 
laminated plastic materials of the type of Formica, 
Micarta and Synthane, which have become, in effect, 
household words in a good many electrical plants. 
Basically, in this type of laminate a single web of fibers, 
either paper, woven cloth, asbestos cloth or paper, or 
glass fiber in mats or cloth construction, is impregnated 
on continuous automatic equipment with a thermo- 
setting resin, such as phenol-, urea-, and melamine- 
formaldehyde in alcohol or water solutions. (Occa- 
sionally thermoplastics are used.) 

After proper conditioning, a sandwich is built up, 
consisting of as few as 3 laminations up to as many as 
500, and subsequently it is fused into a homogeneous 
material in the molding cycle. The impressive number 
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Fig. 6—Phenolic resin, reinforced with sisal batting, 
is used for this low-pressure molded machine housing 
with transparent acrylic plastic inspection doors. 
Housing is molded by Frank C. Snedaker & Co. from 
Columbian Rope Co.’s corolite material. 


of combinations of different resins and fillers provided 
by this technique allows the manufacture of products 
of unusual decorative, performance and economic value. 

The record of this group of materials, both decorative 
and structural is outstanding, and it is a safe bet that 
most engineers have used the paper- or fabric-base, 
brown or black sheet stock as workhorses of the elec 
trical insulating field. 

However, these constructions are limited in the de- 
formation and depths of draw that they will allow, 
because the desirable interlocking character of the 
fibrous base is diametrically opposed to ready movement, 
or flow of such material inside a mold. Therefore, 
when a three-dimensional object is to be made, the 
many laminations must be carefully positioned in ap 
proximately final relationship and cutouts must be made 
to allow for excess material in such places where the 
drawing of the material might result in folds and 
wrinkles. This “tailoring” of laminations is not con- 
ducive to the best appearance nor highest strength of 
the final molded part. As a result, tendencies in the 
manufacture of fibrous reinforced double-curved shapes 
are toward the use of impregnated felts or mats of 
fibers in a thickness comparable to the combined thick- 
ness of all laminations together, as used in the laminating 
process. Still more recently, knitted fabrics have been 
engineered so as to allow practically unlimited depth 
of draw and irregularity of contour, while preserving 
continuous reinforcement. 

The limited flow and high pressures required by the 
use of previously formed blanks, either flat or in the 
approximately final shape of the product as in pulp- 
molding, point up the need for resins with considerably 
improved flow characteristics at minimum molding 
pressures. As a result we arrive at combinations of 
low pressure resins and, for example, fiber-glass mats 
of exceedingly interesting character. This group of 
resins is based (1) on a development of the phenol 
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formaldehyde laminating resins and (2) on a new group 
of copolymer resins, such as allyl and polyester resins, 
which add to water-clear transparency (heretofore un- 
known in thermosetting resins) exceptional weather 
resistance, low dielectric constants and adaptability to 
fabricating pressures right down to 1 psi! 


FURTHER DEVELOPMENT NEEDED 


Until the end of the war little or no research in the 
direction of consumer products could be expended on 
these promising materials and techniques. But the 
groundwork was laid during the war as these materials 
contributed heavily in that period to the rapid pro- 
duction of radomes, generally large double-curved struc- 
tures, which could scarcely have been produced at all 
if hydraulic press equipment would have been a pre- 
requisite. As matters stand today, considerable work 
remains to be done to improve the molded surface, 
especially in decorative applications. (During the war 
even the roughest surfaces were satisfactory, inasmuch 
as they had to accept camouflage or anti-glare paints.) 
Costs also need to come down, but right now these 
materials are the only laminates that are conducive to 
experimentation with large bodies such as refrigerator 
shells, washing machine tubs and housings, allowing as 
they do, early production of experimental quantities 
on simple low-cost tools. Great restraint, however, 
should be exercised for at least two more years in 
planning mass production of large shells for highest 
quality consumer durables from this group of materials. 
Improvements in this field follow each other too rapidly 
and the outlook will be considerably more settled within 
that time. 

Wherever volume is large, the correct balance between 
production volume, raw material costs and die costs, 
as well as available curing cycles, may make it prefer- 
able to use a lower-cost, high-pressure resin with wood 
fiber as a filler, rather than the low-pressure resins with 
the new, and therefore still expensive, mat constructions, 
despite the lower tool charges allowed by the low- 
pressure materials. 

Aside from the low-pressure resins, very simple low 
cost tooling is satisfactory for the forming of cloth-base 
and also paper-base conventional laminates, which have 
come very much to the foreground in war production. 
The materials are produced as flat sheet stock by the 
conventional laminating process and are therefore mod- 
erately priced for the excellent decorative, structural 
and electrical properties they offer. Post forming allows 
them to be blanked, sheared, heated and subsequently 
shaped by simple bending and limited drawing opera- 
tions to a variety of shapes. While these are mostly 
limited to single-curved applications, assembly by means 
of metal inserts into more complicated structures is 
readily possible, because these materials will allow 
riveting and bolting. 

The tooling required to reform these materials is 
of the simplest variety and the fine appearance and 
great variation in desirable properties of the laminated 
plastics are fully retained in the finished product. The 
forming is extremely rapid, while the efficient use of 
very low-cost tools tends to greatly offset the higher 
initial raw-material cost. Interesting recent applications 


(Continued on page 204) 
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the Hard Way-— 


But Still Meeting Them! 


A manufacturer of coal mining drills was desperate for 21%" x 
214” x 44" square tubing needed for drill supports, on an order 
scheduled for shipment halfway around the world. The re- 
quired size of tubing was nowhere available, but Ryerson Steel 
Service was equal to the occasion. 

By forming two channels from 14” plate and welding the 
channels together we were able to deliver several hundred 
pieces of the required tubing! While such an emergency meas- 
ure is obviously not always practical, it did make it possible 
for the customer to complete his order and ship on schedule. 
And this is but one of numerous instances where Ryerson 
service has achieved the seemingly unachievable. 

There are many requirements that we cannot handle today, 
but it is often surprising what can be done with the close coop- 
eration of your nearby Ryerson plant. If needed steel is. out 
of stock the Ryerson salesman will sometimes be able to suggest 
a practical alternate steel, or he may know a way in which 
flame cutting, forming or welding can serve to provide a 
workable substitute. 

So we urge you to keep in touch with us. Our whole organ- 
ization is doing everything within its power to help every 
customer get the steel he needs. 





JOSEPH T. RYERSON & SON, Inc., 
Steel-Service Plants at: Chicago, 
Milwaukee, Detroit, St. Louis, Cincin- 
nati, Cleveland, Pittsburgh, Phila- 
delphia, Buffalo, New York, Boston 
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RYERSON STEEL 









Automatic Tuning System Devised 
for Dielectric Heater 


* Two servomechanisms automatically compensate for load 
changes by adjusting coupling of load circuit to oscillator tank cir- 
cuit and by continuously retuning the load circuit to resqnance. 


HARRY REIFEL 
Chief Engineer, Electrical Equipment Division 
Stevens-Arnold Co., Inc. 


IELECTRIC or r-i heaters are generally tuned 
to produce maximum absorption of r-f energy 
by the work, or in other words, the impedance 

of the circuit is matched to that of the work. In prac- 
tice, load impedance is not a fixed quantity. It may vary 
during the heating cycle due to evaporation of moisture 
therefrom as in drying certain pharmaceuticals like 
penicillium. From piece to piece load impedance may 
also vary due to differences in pressure between elec- 
trodes, variations in thickness or differences in the 
dielectric or other characteristics of supposedly similaz 
articles being treated in succession in quantity produc 
tion. Hence maximum efficiency cannot be obtained 
from a r-f heater unless the unit is constantly being 
retuned to suit the conditions of the moment. This is 
obviously impractical from a production point of view 
so most settings remain fixed and output suffers from 
lack of optimum conditions. 

To overcome this shortcoming of the conventional 
dielectric heater, the Stevens-Arnold Co., Inc., devel- 
oped an automatic tuning system pictured diagram- 
matically in the accompanying illustration. Basically, i 
comprises two servomechanisms,* one of which effects 
changes in coupling between the load circuit and the 
oscillator tank circuit and the other, changes in tuning 
of the load circuit to return it to resonance if any 
changes in the effective impedance of the work take 
place. For load-circuit tuning, the error-sensing factor 


is the voltage across a resistor between ground and the 





*See ‘Perhaps Yon Can Control It with a Servomechanism,” Exec- 
TRICAL MANUFACTURING, August 1946, page 102. 


Plate current or 
voltage across resistor , Rp 


Angular position of wobbler condenser C2 





Resonance curve to explain action of automatic tuning 
controls for r-f heater. 
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oscillator tank circuit. In reality, it 1s a measure of 
space current through the oscillator tube. Coupling 
adjustment is based on relative values of current and 
voltage in elements that measure the impedance of the 
tank circuit. Measurement of voltage across the re- 
sistor is made 60 times a second for two slightly differ 
ent load circuit conditions, obtained through a conven 
tional two-leaf wobbler condenser in parallel with the 
main tuning condenser. In effect the wobbler gages 
two points on an impedance curve and adjusts the multi- 
plate tuning condenser to balance these points at the top 
of the curve. 

Three ultra-small motors are used in the control 
set-up. Two are reversing types, with built-in speed 
reducers, that rotate the movable coupler coil and the 
multi-plate timing condenser shaft respectively. The 
third motor, a low-speed type, rotates the wobbler con 
denser and a commutator which alternately picks off 
the controlling resistor voltage when the two-leaf con- 
denser plates are in maximum and minimum capacity 
positions. 

With reference to the diagrammatic sketch, a con- 
ventional power oscillator tube has its tank circuit 
tuned manually by the condenser C,, and is coupled to 
the load circuit by a rotatable coupling coil driven by 
the reversible motor M,. In the load circuit the wob- 
bler condenser C, is connected in shunt to the coupling 
coil and is continuously rotated by the motor M,. The 
load circuit also has the shunt retuning condenser C,, 
which is rotated intermittently in either direction by 
the reversible motor M,. The direction of rotation of 
the motor M, is controlled by the differential relay 
R.—R,. The direction of rotation of the motor M, is 
controlled by the differential relay R,—R,,. 

The same ultra-small motor that continuously drives 
the wobbler condenser also rotates the commutator with 
control segment S which touches in sequence the con- 
tacts a, b and c. The commutator is connected to the 
error-sensing resistor R, which detects variations in 
space current in the oscillator tube but supplies this 
“information” to the load-circuit servomechanism in 
the form of a voltage signal. Through contacts a and 
c the voltage developed across R, is applied to the re- 
spective grids of the switch tubes 7, and T,. The 
contact b is connected to the interconnected cathodes of 
the tubes. The plates of the tubes are connected to 
opposite ends respectively of differential relay coils 
R, and R,. The other sides of the windings of the 
relays are connected to opposite ends of the potentiom 
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YORK credits Phillips Screws 


“Faster driving cuts assembly time and costs 
in shift to mass production” 


— REPORTS INVESTIGATOR from James O. Peck Co., industrial > 
research authorities who are studying assembly methods in 
leading plants. At York Corp. he got information valuable to 
mass producers. Highlights follow: 


“Phillips Screws were a big help in work- 
ing out methods of large scale production 
of the Yorkaire Room Conditioner,” the 
plant superintendent of the York Corp. 
told the James O. Peck Co. investigator. 
“To get production we knew we'd have to 
use self-tapping screws and power drivers 
on our sheet metal assemblies, but that got 
us into a lot of trouble with slotted screws. 


“The Phillips Recessed Head Was a Natu- 
ral for Power Drivers and Self-tapping 


~ 


Screws. No trouble locating screws or 
keeping bits in the screw head. No dam- 
aged panels or other handicaps that slow 
down production. Since we adopted the 
Phillips Head in ’37 it’s been standard on 
all sheet metal assemblies. 


““One-Hand Driving Is Easy With the 
Phillips ‘Engineered Fit‘. The precision 
recess snugs right onto the bit of the power 
driver and sticks there, making it so easy 
for the operator to center the screw in the 
hole that he can hold the work with one 
hand and drive with the other. 


i i \ ¥ 


changed from slotted to Phillips Screws.” 


i 


Important Information for You is avail- 
able in the unabridged report by this 
independent investigator of the York 
Corporation’s experience with Phillips 
Screws. Other reports, covering assembly 
practises in 9 prominent plants making 


“Eliminated the Tremendous Amount of 
Screw Driver Slippage. Panels were no 
longer chewed up, a stop was put to turned 
or burred screw heads and 
the whole assembly line 
speeded up the moment we 


products of metal, wood and plastics, are 
yours for the asking... FREE! Use the 
coupon NOW. 


PHILLIPS e--4i-00 SCREWS 


Wood Screws - 


American Screw Co. 
Atlantic Screw Works 
Atlas Bolt & Serew Co. 
Central Screw Co. 
Chandler Products Corp. 
Sontinental Screw Co. 
sorbin Serew Div. of 
American Hdwe. Corp. 
The H. M. Harper Co 
nternational Screw Co. 
amson & Sessions Co. 
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Manufacturers Serew Products 


Milford Rivet and Machine Co. 


National Lock Co. 
National Screw & Mfg. Co. 
New England Screw Co. 
Parker-Kalon Corporation 


¢ Machine Screws + Self-tapping Screws + Stove Bolts 
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Phillips Screw Mfrs., c/o Horton-Noyes 10 
2300 Industrial Trust Bidg., Providence, R. 1. 


Send me reports on Assembly Savings with Phillips Screws. 


Pawtucket Screw Co. 
Pheoll Manufacturing Co. 
Reading Serew Co. 
Russell Burdsall & Ward 
Bolt & Nut Co. 
Scovill Manufacturing Co. 
Shakeproof Inc. 
The Southington Hardware Mfg. Co. 
The Steel Company of Canada, Ltd. 
Sterling Bolt Co. 
Wolverine Bolt Company 


Name 
Company 
Address 
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— 
‘S 





Oscillator 
tube Coupling 


adjuster 


Power 
Supply 


Ammeter es 


UY. 
60~ 


Wobbler 


Tuning 
condenser 


condenser 


Electrode 
WZa=-~Load 


‘Electrode 


Switching tubes T, and T> 


Diagrammatic sketch of automatic controls for dielectric heater. Tuning of the load circuit and coupling with the 
oscillator tank circuit are effected through servomechanisms. 


eter, the slider of which is connected through the power 
supply to the cathodes of the two tubes. This poten- 
tiometer is used to adjust to exact balance. 

Relay coils R,—R, act upon a common armature on 
the opposite end of which are arranged the contacts e 
and f. When the armature touches the contact e, the 
motor M, is rotated in one direction, and when the 
armature touches the contact f, the motor is rotated in 
the opposite direction. In balance the motor is stopped. 

The relay coils R, and R, act upon the opposite ends 
of a common armature for reversing the direction of 
rotation of the motor /, which rotates the load-circuti 
coupling coil. The relay R, is a voltage relay, its wind- 
ing being connected between ground and the positive 
high-voltage supply. The relay R, is a current relay, 
its winding being connected so that the space current 
drawn by the oscillator tube flows through it. 

In operation, with no load coupled to the oscillator, 
the tank circuit is tuned to resonance with the con- 
denser C,, as indicated by the lowest reading on the 
ammeter through which the space current of the oscil- 
lator tube passes. At this time the voltage drop across 
the resistor R, connected in series with the ammeter 
will be a minimum. 

When applied to the grids of tubes 7, and T,, the 
voltage developed across the resistor /,, will appear as 
one value at one grid and as another value at the other 
if the load circuit is not tuned to 
reason for this may be understood by reference to the 
resonance curve on the attached sketch. 

When the load circuit and the tank circuit are in 


resonance. The 
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tune, the variations in the capacity of the condenser C., 
through the coupling between the circuits, will main- 
tain the voltage across the resistor at the values showin 
between the points 4 and B on the resonance curve. If 
the load circuit is at a frequency above the resonam 
frequency, the voltages will vary -between those shown 
by the points B and C on the curve. This will resuli 
in the grid bias of one of the switch tubes being higher 
than that of the other tube, resulting in the plate cur 
rents of the tubes being unbalanced and causing th« 
relay coils Rk, and Rk, to move their common armatur: 
to start the motor M, in a direction to adjust th« 
to retune the load circuit to resonance. 
This will cause the points on the curve to approach the 
peak and when this is reached the anode currents of 
the switch tubes will be balanced, the armature re 
turned to neutral position and the motor M, stopped 

When the load circuit is at a frequency below re 
sonance, the voltage across the resistor R, will vary 
between the points 4 and E£ on the resonance curve. 
This will cause the difference in the grid bias of the 
switch tubes again to unbalance relay R, and R, but in 
the opposite direction, causing the motor M, to start 
and rotate in a direction to increase the frequency of 
the load circuit until it is tuned to resonance. 

When the proper impedance between the load cir 
cuit and the tank circuit exists, the relays R, and Rk 
exert the same pull on their common armature which 
therefore remains in neutral position. If the impedanc : 
of the tank circuit is too high, the voltage-responsive 

(Continued on page 212) 
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TYPE 


SVR6210-Y 
SVR6215-Y 
SVR6220-Y 
SVR6245-Y 
SVR6258-Y 
SVR6412-Y 
SVR6417-Y 
SVR6425-Y 
SVR6450-Y 
SVR6475-Y 


RATINGS 


MENSIONS (Inches) 
PUT OUTPUT Di 
aa as PHASE KVA LENGTH WIDTH DEPTH 


195-255 230 10 38 23% — 
195-255 230 Ue 38 23'% vie 
195-255 230 20 38 23% 15% 
195-255 230 45 41 31 25 
195-255 230 58 41 31 yall 
380-500 440 12 38 23'% 15 a 
380-500 440 17 38 23'% ‘e . 
380-500 440 25 38 23% a 
380-500 440 50 41 31 ri 
380-500 440 75 41 31 
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compressed ... compact... are all words that 
might be substituted for “ packaged”. The descrip- 
tive wording is unimportant. Of importance is the 


large power controlling capabilities packed into 
SECO Automatic Voltage Regulators. 


The rating chart gives an idea but only three 
phase units are listed. To learn about single phase 
models and the superior characteristics of all SECO 
regulators contact the factory. You will learn. . . 
SECO Automatic Voltage Regulators maintain a 
constant output voltage regardless of variations in 
input voltage or output load current . . . there is 
no wave form distortion — no mechanical adjust- 
ments — low cost per KVA. Write us today. 


"SUPERIOR (Ge) ELECTRIC 


COMPANY 


BRISTOL, CONNECTICUT, U.S. A. 
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Multiplexing by Pulse-Time Modulation 


* Novel system devised by IT&T enables eight programs to be broad- 
cast and received simultaneously over a single uhf carrier wave. 


NEW method for the simultaneous transmission 
A of eight separate radio broadcast programs over 

a single ultrahigh frequency beam was demon- 
strated last month by the International Telephone and 
Telegraph Corporation. Developed and installed by 
the Federal Telecommunication Laboratories, research 
unit of IT&T, this new system of multiplex radio broad- 
casting illustrated for the first time the commercial po- 
tentialities of the pulse-time modulation system* in 
radio broadcasting. 

PTM, as it functions today, is a method of radio 
communication which involves the transmission of a 
series of short bursts, or pulses, each approximately one- 
half millionth of a second long. Unlike previous radio 
systems, which operate by modulating the strength or 
amplitude of the wave (AM), or its rapidity of vibra- 
tion or frequency (FM), PTM waves remain constant 
in amplitude and frequency and communication is 
achieved by varying the time interval between the 
pulses. With pulse-time multiplex broadcasting, as the 
latest system is known, not only is high fidelity attain- 
able for the transmission of speech and music, but varied 
devices such as teletype and telephoto and facsimile re- 
ceivers may be utilized on the same broadcast frequency. 

Although the number of broadcasts that can be trans- 
mitted simultaneously by PTM are by no means sharply 
limited, the system as demonstrated involved the use of 
eight separate and distinct broadcast operations. These 
included facsimile, two news ticker services, two phono- 
graph recordings, live voice news commentator, and re- 
broadcasts of FM and AM radio programs. These eight 
programs were fused by PTM for multiplex broadcast- 
ing, transmitted from the top of the 35-story IT&T 
building in New York over a single band of micro- 
wave frequencies and picked up by a parabolic antenna 
at the Nutley laboratories, some 10 miles away. There 


* See “‘Pulse-Time Modulation System for Multi-Channel Radio-Tele- 
phony,” ELectricaL MANUFACTURING, November, 1945, page 132 
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PULSE 
SHAPER 


“AL. AMPLIFIER LIMITER 


*T.m. TIME MODULATOR 


Fig. 1—Schematic diagram of multiplex modulator, 
showing how eight audio signals are successively 
applied to each pulse. 
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the permanently-tuned receiver offered any one of the 
eight programs desired through a single pushbutton 
arrangement. ; 

Basically, the system is aimed at avoiding the over- 
crowding in the lower broadcast frequencies since it em- 
ploys a frequency of 930 megacycles with a band width 
of 5% mc. There are numerous other available chan- 
nels in the uhf range. Another advantage is that uhf 
beams are fading-free and noise-free ; a disadvantage is 
that transmission is only within line of sight. This 
means that the highest point in a given area is the 
best for microwave transmission. However, with multi- 
plex broadcasting a number of programs can be broad- 
cast from one antenna. Because of these limitations, one 
of the first applications seen for PTM multiplex broad- 
casting is for special business uses. Companies fur- 
nishing recorded musical programs will be able to dis- 
pense with wires and offer each customer a choice of 
eight or more programs. Various channels may also be 
allocated to teletype, facsimile or voice circuits for 
newspapers or office buildings. 

High transmitting efficiency is obtained with pulse- 
time modulation since the intelligence is converted to a 
sequence of pulses having a very short time duration 
for keying a transmitter. The transmitter is therefore 
turned off most of the time so that high peak powers 
(800-1000 watts) are obtained that correspond to a very 
low average power (40-50 watts). A further gain in 
transmitted power is realized by use of high-gain trans- 
mitting antenna which concentrates the radtated power 
in a thin fan-shaped beam extending horizontally in a 
complete circle. Since all programs originate from 
the same transmitter, a high-gain directive receiving 
antenna is utilized which is permanently focused on the 
transmitter. This feature eliminates interference from 
nearby buildings or other fixed objects. 

The receiver itself is located in line of sight of the 
transmitter and is fixed tuned to one center frequency, 
eliminating the cost of complex ganged tuning controls. 
Program selection is accomplished by pushbutton 
switching of simple timing circuits. 

Pulses of very short build-up time and high repetition 
rate are utilized to obtain the low noise and distortion 
required for high fidelity multichannel operation. The 
transmitting equipment is designed to take eight modu- 
lating signals from several studios at line level over an 
audio frequency range of 50 to 9000 cps. Eight se- 
quences of pulses, derived from a common pulse genera- 
tor, are individually time-modulated by the correspond- 
ing programs, interleaved with a sequence of marker 
pulses, and fed to the r-f modulator for further ampli 
fication and keying of the 930-me oscillator. The out- 
put of the transmitter is fed to a vertically stacked 
square-loop antenna having a gain of 9 decibels over a 
single dipole throughout 360 deg in a horizontal plane. 

The receiver is designed to take the output of a double 
dipole, parabolic, directive antenna. A conventional 
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TOMORROW'S 


RELAYS 


SERIES 40 AC 
LAMINATED RELAY 


j SERIES 1-A SERIES T-110 
SERIES R STEPPER SOLENOID TIME DELAY RELAY 


Behind this view of typical Guardian Relays . . . designed for 
today and tomorrow . . . is a myriad of modern products that 
start, stop, count, time, see, hear, talk, fly, select, record . . . 
each controlled by Guardian Relays. Behind the scene at 
Guardian Electric, alert, experienced engineers are constantly 
thinking and planning ahead to benefit product designers in 
every branch of American industry. 

Guardian Relays, specified by design engineers because of 
incredible responsiveness and dependability, operate day and 
night. Continuously. Unfailingly. Basic in type, the majority of 
Guardian Relays are adaptable to an almost endless number 
of variations. Where “specials” were formerly deemed neces- 
sary, variations of Guardian basic type relays have proved better 
qualified on performance—price—delivery. Yet, if a “special” unit 
or complete control assembly is needed, Guardian's expert en- 
gineering is at your command. Write for Bulletin TR-9. 


GUARDIAN\|©) ELECTRIC 


1627-L. W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN LHOUSTEY 





SAWTOOTH GENERATOR 
OUTPUT 


DELAY LINE OUTPUT 
AT MARKER PULSE TaP 


DELAY UNE OUTPUT 
AT CHANNEL “i TaP 


DELAY LINE OUTPUT 
AT CHANNEL #2 TAP 


REPETITION 
RATE 
24KC 


DELAY LINE OUTPUT 
AT CHANNEL "8 TAP 


MARKER PULSE 
SERIES 


TIME MODULATED PULSE 
SERIES CHANNEL *! 


CHANNEL "2 


CHANNEL *8 J 


MULTIPLEXED PULSE REPETITION RATE 
SERIES AFTER MIXING 216 KC 


i DETAIL OF MULTIPLEXED 
: $s PULSE SERIES 
: 


m” 2 


GUARD TIME 1 {0 MODULATION DISPLACEMENT 


Fig. 2—Diagram showing the evolution of pulses from 
their generation to the final interleaved time-modu- 
lated multiplex pulse sequence. 


audio output section is employed and may be supplied 
to operate at any specified output level together with 
provisions for feeding into special terminal equipments 
(facsimile, telegraph equipment) as well as a loud 
speaker output. 

The multiplex modulator for the transmitter consists 
of the following basic circuit components, complete with 
regulated power supplies: Sawtooth pulse generator, 
delay line synchronizer, audio amplifier (one for each 
channel), time modulators (one for each channel), 
marker pulse shaper and mixer shaper. The functional 
arrangement of these sections is shown in the block 
diagram of Fig. 1. 

The 9000-cycle audio fidelity is assured by the use of 
a 24,000-cps sawtooth pulse generator, and the basic 
timing of the pulse channels is obtained by a series of 
stable time-delay elements, comprising an inductive coil 
tapped at nine successive points. By this method, nine 
pulse sequences are produced, each having the basic 
24-ke repetition rate, but displaced from the previous 
sequence by an equal time interval. 

One pulse sequence is fed to the marker pulse shaper 
which generates a double pulse for use as a time refer- 
ence base in separating the various programs at the re- 
ceiver. The remaining eight sawtooth pulse sequences 
are fed to the corresponding time modulators of each 
program channel where they are converted to rectangu- 
lar pulses varying in time displacement, relative to thi 
marker pulse, in accordance with the applied audio sig- 
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Fig. 3—Block diagram of pulse-time modulation re- 
ceiver used in multiplex broadcasting system. 
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nal, each within its own channel. 

After time modulation and marker shaping, the nine 
pulse sequences are interleaved and fed to the mixer 
shaper, for further amplification and improvement of 
pulse shape. From here the pulses are transmitted at a 
peak level of 5 volts over a 70-ohm solid dielectric co- 
axial transmission line to the r-f transmitter. The 
repetition rate of the combined pulse sequence is 9 x 24 
ke or 216 ke. Fig. 2 is a waveform diagram showing 
the evolution of the sawtooth pulses from the pulse 
generator to the final interleaved time-modulated multi- 
plexed pulse sequence. 

In the transmitter modulator the time-modulated 
pulses are raised from 5 volts to approximately 300 volts 
for grid-keying the 930 me oscillator. The latter uses 
an air-cooled ultrahigh frequency triode-type 2214-B 
tube which is tuned by an auxiliary resonant coaxial line 
element. Single control tuning is provided within the 
operating range of 920 to 940 be. 

The directive receiving antenna consists of a double 
dipole at the focal point of a parabolic reflector, having 
a gain of 17 db in the receiving direction. The output 
is fed to the receiver by a 50-ohm solid dielectric co- 
axial transmission line. The master receiver is conven 
tional in appearance-and uses conventional tubes and 
components. It has a volume control, tone control and 
eight push buttons for program selection. 


THE MULTIPLEX RECEIVER 


Fig. 3 shows a block diagram of the multiplex receiver. 
The r-f portion, consisting of the local oscillator, mixer, 
and i-f amplifier follows the usual superheterodyne type 
of design. An IN-28 crystal is used in the first detector, 
and a broad i-f bandwidth is provided to pass the pulse 
frequencies. The pulse or video detector is of the con- 
ventional amplitude type and includes clipping and 
shaping of the pulses for further signal-to-noise improve- 
ment. The pulses are then passed on to a second or 
audio detector which effects time selection of the de- 
sired pulse channel and its demodulation to give the 
audio program output. 

The marker pulse is separated from the channel 
pulses by means of its double-pulse characteristic and 
ted to the pulse-time selector. Here it is delayed in tim- 
ing, by an amount which depends upon the setting of 
the selector switch, so as to coincide with the desired 
channel pulse sequence. ‘The delayed marker pulse is 
then fed to the time demodulator along with the com- 
hined program pulse sequences. Operation of the time 
demodulator or audio detector tube is controlled by the 
delayed marker pulse so that it functions only at those 
instants of time corresponding to the arrival of the de 
sired program pulse sequence. The detected program 
signal is then fed to the audio amplifier and local speaker 
or associated terminal gear. 

Some 9000 cycles may be attained in each channel, 
and since telegraphic instruments operate on the order 
of 200 cycles for 60 word-per-minute transmission, the 
use of tone filters will enable the number of sub-chan 
nels for such use to be multiplied.. Therefore each chan- 
nel may be considered as a multi-lane highway—either 
the whole width may be used for high-fidelity sound, or 
a considerable number of telegraphic services, each oc 
cupying a fraction of the width, may be sent over it. 


The process is as follows: 


ELECTRICAL MANUFACTURING 





windoW 
VENTILATORS 


| difference between adaptability and engineered 
adaptability may add definite performance and cost 
advantages to your product. Consult with our engineers 
NOW if you plan to use production-run quantities of 
small motors (1/500 to 1/15 H.P.) in your 1947 prod- 
ucts. A skilled experienced factory engineer will meet 
with your engineers in your own plant. He'll make a 
thorough study of your product design and probably 
recommend a motor of standard type. But, he’ll engineer 
the physical and electrical characteristics of the motor— 
varying them to adapt the motor specifically to your 
product. Write today, describing briefly your product 
design plans. 


F. A. SMITH MANUFACTURING CO., INC. 
250 DAVIS STREET ROCHESTER 2, N. Y. 
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MOTORS AND GENERATORS 


ORDERS RECEIVED 
(AVERAGE MONTH, 1936= 100) SOURCE-NEMA 
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RADIO RECEIVING SETS 
LES-UNITS+1000_ SOURCE-RMA 
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Electrical Insulating Materials—Components include laminated 
products, manufactured electrical mica, special electrical porce- 
lain, varnished fabric and paper, and vulcanized fiber. 

Gearing—Does not include turbine or propulsion gearing. 

Motors and Generators—Components include all sizes of a-c 
generators; integral horsepower, polyphase induction motors up 
to 200 hp; integral horsepower d-c motors and generators up 
to 200 hp and % to 150 kw, incl.; all sizes of synchronous mo- 
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tors; integral horsepower motor-generator sets, all types, %4 
to 150 kw (from Aug., 1940); and integral horsepower single- 
phase motors (from Jan., 1944). Fractional horsepower motors 
not included. 

Radio Receivers—Figures include manufacturers’ sales of all 
models—console, table, combination, battery-operated and auto- 
mobile. 

Electrical Energy — Through 1945, average monthly sales. 


International Electrotechnical Group Revives Activities 


An energetic revival of its functions is being planned 
by the International Electrotechnical Commission after 
a long, war-imposed period of inactivity. 

Affiliation with the proposed new International 
Standards Association ranks high on the agenda and 
was unanimously approved at a meeting of the IEC 
Council held in Paris during last July. The Inter- 
national Standards Association is to be formed by the 
merger of the wartime-established United Nations 
Standards Coordinating Committee and the prewar 
Federation of National Standardizing Associations. 

Although final action by the TEC must necessarily 
wait on the development of much organizational detail, 
it is felt certain that the TEC will function as the 
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electrical division of the new ISA, retaining its own 
name and procedures. 

Among the international projects given high priority 
by the IEC Council are those leading to the unification 
of designs for lamp bases and sockets, and to an 
agreement upon standard voltages for supply lines. A 
special committee was set up to continue work on 
electrical causes of disturbances to radio reception. 

Some 16 nations were represented at the July meeting 
of the IEC Council. American delegates were E. C. 
Crittenden, associate director of the National Bureaw 
of Standards and president of the U. S. National Com- 
mittee of the IEC, and P. G. Agnew, vice-president 
and secretary of the American Standards Association. 
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COMPACT ALL-STEEL A-C MOTOR 


A sharp decrease in overall size with no decrease in elec 
trical efficiency is the outstanding feature of the new series 
of all-steel a-c motors introduced under the tradename, Litfe- 
Line. The motors in this series are from 35 to 44 per cent 
smaller than the same manufacturer’s last year’s models 
made from cast iron. Starting torques, however, have been 
increased as much as 134 per cent per 1 lb of motor weight, 
and maximum torque as much as 116 per cent. Size reduc- 
tion has been achieved primarily through the use of thick 
steel sections to replace cast iron. An improved cooling 
system also played an important part. End bells, bearing 
housings and feet are heavy pressings fabricated by auto- 
matic submerged welt welding for good appearance. 

Specifically, the open-protected type in the new series 
is cut down to 83 per cent of the diameter and 94 per cent 
of the length of its predecessor model, thus representing 
a reduction of 35 per cent in volume. The new totally- 
enclosed model (see illustration) is 83 per cent as large in 
diameter and 82 per cent as long as the older model, saving 


44 per cent in volume. 


Size of electrical working parts, 
however, has remained substantially unchanged. Standard- 
ized NEMA dimensions have been maintained. 

Finish coatings consist of base coats of baked thermo- 
setting varnish plus a final coat of lacquer to assure maxi- 
mum corrosion resistance. Contour of motor stresses good 
appearance, particularly useful for exposed applications 


such as in machine tools. Manufacturing procedures call 
for close attention to precision techniques such as dynamic 
balancing and special coil winding methods, plus rigid 
performance control tests. Sealed bearings are used 
throughout. Another feature is that several of principal 
parts such as rotor and stator and subassemblies are inter- 
changeable between the different models. This line of a-c 
motors is being produced in the manufacturers’ new motor 
plant at Buffalo, N. Y. Westinghouse Electric Corp., 
P. O. Box 868, Pittsburgh 30. 


SELF-SEALING VARNISHED CAMBRIC 


Self-sealing, gutta-percha-backed varnished cambric has 
been developed to accelerate production and reduce waste 
in insulating applications. The material is available in 
tape form for coil wrapping and also in punched pieces. Be- 
fore application to metal and other surfaces, the material 
is passed over a heated element with the varnished cambric 
side toward the heat. Above 150 F the gutta-percha coat- 
ing becomes a contact adhesive, which, when cooled, forms 
a permanent, moisture-impervious bond. The gutta-percha 
backed varnished cambric is available in several standard 
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nt, 
Finishes 


sizes, ranging from 0.003 in. to 0.010 in. 
& Insulator Co., Irvington 11, N. J. 


Irvington Varnish 


MIDGET ROTARY ACTUATOR 


Midget-type rotary actuator (Model 181) weighing but 
0.60 Ib has been designed for use with remote controls in 
such applications as camera shutters; doors and dampers; 
business machines; remote valve operations for fuels, oil 


and air systems; tuning motors for radio; and generally 
where extreme light weight and small size are basic de- 
sign factors. Actuator is adaptable for loads ranging from 
0.1 to 15.0 Ib-in, and speeds from 2.5 to 375 rpm. It in 
corporates the G-frame motor—an intermittent-duty, split 
series or single-field type, developed for either reversible 
or continuous rotation. Output ratings vary from 0.4 
to 15 watts at 24 volts d-c. The motor, available in a-c 
or d-c, and universal types in a wide range of voltages, 
combines ruggedness and a relatively high output torque 
despite its very small size. 

Actuator is supplied with or without limit switches, and 
for multiple positioning. For very precise positioning a 
specially designed brake can be provided between motor 
and gear box. The very light, compact, easily adjusted 
gear box provides four standard gear reductions. The 
G-frame motor can be supplied in several optional types to 
meet special requirements. Lear, Inc., 110 Tonia Ave., 
N. W., Grand Rapids 2, Mich. 


MINIATURE THERMOSTAT 


Tiny, completely sealed thermostat (only *16 in. thick, 
46 in. wide, 15¢ in. long) trademarked Mighty Mite, has 
wide applications in many electrical appliances such as 


electric blankets, heating pads, foot warmers and perco 
lators, and also finds use as an operating or safety control 
in electric motors, refrigerating equipment, air conditioners, 
etc. Standard model is preset for fixed temperatures up to 
300 F; other models are available for settings up to 600 
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e@ FOR MILLIONS OF MOTORS 
e FOR POWER TO DRIVE THEM 


ROM industrial motors to electric clocks, many of the long- 
Fk awaited “civilian goods” include fractional horsepower elec- 
tric motors. The dependability of any such product—and there- 
fore the reputation of its maker—rests to a great degree upon the 
dependability of the electric motors which start or drive it. 

Improvements in electrical steel sheets are reflected in im- 
proved efficiency and dependability of electric motors. Research 
toward this end is a continuing policy at Carnegie-IIlinois. Our 
metallurgists and technicians have been working constantly for 
more than forty years to improve U-S-S Electrical Steel Sheets. 
As a consequence, they are today among the finest produced 
anywhere. 

Care should be taken towards assuring the use of the proper 
grade of electrical sheet for each specific application. Our spe- 
cialists will be glad to consult with you without obligation regard- 
ing the proper grade for your application. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Supply Company, Chicago, Warehouse Distributors 


United States Steel Export Company, New York 


SEND THE COUPON. . . TODAY —for our Technical Bulletin No. 2. This ifus- 
trated, authoritative book of 151 pages contains, among other items of engi- 
neering interest, the magnetic characteristic curves of electrical steel sheets. We 
shall be glad to send you a free copy. 


SEND NO MONEY-—IT’S FREE 


Carnegie-Illinois Steel Corporation 
620 Carnegie Building 
Pittsburgh 30, Pa, 


Gentlemen: 


Please forward my free copy of “‘U-S-S Electrical Steel Sheets, Technical Bulletin 
No. 2.” It is understood that I incur no obligation. 


PONS oe 5h Sa% 5 00x 
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It happens regularly: the boat built in the basement 
that costs a fortune to get out. 


A parallel situation is an assembly, perfectly planned 
on the drawing board, that requires off-standard fasten- 
ers and specially tooled machines — at thousands of 
dollars extra cost. 


A fraction of an inch difference in the size or location 
of the holes — and Milford standard rivets and rivet- 
setting machines could have been used: thousands of 
dollars saved; assembly operations speeded up; profits 
increased. 


The short-cut to such goals is consultation with a 
Milford engineer EVEN BEFORE AN ASSEMBLY DE- 
SIGN REACHES THE DRAWING BOARD. 


Milford engineers welcome such exploratory discus- 
sions. Their knowledge and expérience in the intricate 
field of fastenings is vast. Call upon them freely — in 
confidence and without obligation. 


THE MILFORD RIVET & MACHINE CO. 
871 Bridgeport Ave. 1014 West River St. 
MILFORD, CONN. ELYRIA, OHIO 


inquiries may also be addressed to our subsidiary: 
THE PENN RIVET & MACHINE CO., PHILADELPHIA 33, PENNA. 


Designers and Manufgcturers of: SPECIAL COLD-HEADED PARTS; SPLIT, 
SEMI-TUBULAR AND DEEP-DRILLED RIVETS; RIVET-SETTING MACHINES; 
SPECIAL MACHINE SCREWS AND SCREW MACHINE PARTS. 
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F. Standard rating is 300 watts, 110 volts, or 150 watts, 
220 volts, a-c non-inductive load. 

The sealed tubular construction provides an exceptional 
strength factor against external pressures. The highly 
conductive copper jacket and the glass-fiber insulation ar 
other features. Large %-in. cold-headed, spun-in silve 
contacts are used for long service. Weight is less thai 
¥% 0z. Mechanical Industries Production Co., 219 Ash St 
Akron 3, Ohio. 


SINGLE-COIL ELECTRIC RANGE 
HEATING UNIT 


Single-coil construction, instead of conventional two-co1 
design, is outstanding feature of the new surface heating 
unit for electric ranges shown here (trademarked Thermo 
Kleen Monotube). Design eliminates anchorage or weld 
ing, thus precluding any warping or distortion. Unit stays 
flat for maximum cooking efficiency. Swivel-hinge make 


it simple to tilt the unit out of the way for cleaning. Install: 
tion is facilitated by pre-attached lead wires. Unit can be 
used with any standard switch, or with manufacturer's 
specia] infinite-control switch. Laboratory life-expectancy 
test equivalent to 15 years of normal service is said t 
Sheath is made ot 
inconel ; all other metal parts of high-quality stainless stee 
Tuttle & Kift, Inc., 1823 N. Monitor Ave., Chicago 39 


ALUMINUM ELECTRICAL WIRE 


Flameproot, lightweight electrical wire (trademarke: 
Neolay) 30 per cent lighter than conventional electrical 
wire and developed especially for aircraft use, has gene: 
applications where weight saving is a prime consideratioi 
Wire has an aluminum core and is insulated with a layer o 
glass fiber and a fire-resistant synthetic rubber. Overal 
diameter is 15 per cent smaller than conventional wire 
Other characteristics are high resistance to oil, chemical 
mildew and fungus. A copper-base wire, also featurin; 
reduced weight and smaller diameter has-been develope 
with similar characteristics of fire-resistance, ete. Unite 
States Rubber Co., 1230 Avenue of the Americas, New 
York 20. 


show no deviation in flatness of coil. 


VERSATILE PERCENTAGE TIMER 

Easily-adjustable, space-saving percentage timer (yp: 
PE) automatically controls percentage of time any electrica 
circuit can be closed or opened out of any definite perio: 
Typical applications are found as controls for furnace 
ovens or heaters; in proportioning equipment; in filter 
stokers; blueprint machines; and generally in equipmen: 
where adjustable cyclic controls are required. 

Essentially, the timer comprises a self-starting synch: 
nous motor which actuates a positive snap-action swit 
mechanism by means of an enclosed gear train and spe 
cifically cut cams. 
function of the position of the motor-driven cam in relatio 
to a special tripping mechanism attached to the dial kno! 

Timer is available in 12 speeds ranging from one re\ 
lution in 15 sec to one in 24 hr. Dial is calibrated in ste; 


Percentage of operating time is 
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LOAD-POUNDS PER SQUARE INCH 


PROPER COMPRESSION FOR RESILIENT GASKETS 


Compressibility and bolting pressure determine suitability of materials 


To assure a tight seal with a resilient gasket, it is 
important to choose a sealing material that offers the 
proper degree of compressibility. For average serv- 
ices, we recommend the following compression: 

25% to 50% for cork compositions; 

20% to 3314% for cork-and-synthetic-rubber compositions; 

15% to 25% for fiber sheet materials. 

When bolting pressure is known, reference to the 
chart given above will help in selecting a suitable ma- 
terial. For example, assume that maximum bolting 
pressure in assembly is 350# p.s.i. and that operating 
conditions indicate the need for a cork-and-synthetic- 
rubber composition. The chart shows that either Arm- 
strong’s DC-100 or DC-168 may be used to get a 
compression within the recommended 20% to 3314% 
range. Final choice would depend upon personal 
preference for the harder or softer material. 


Assume now that available bolting pressure is 10003 
p.s.i. By extending the curve for DC-113, we find that 
DC-113 might be used. Bolts can be drawn tight with 
this material, and neither stops nor a slip gauge is 
needed. The high density of Armstrong’s DC-113 pre- 
vents excessive compression. 


MATERIAL TYPES 
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Cork Compositions 
. 9550 
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As a further illustration, a seal between glass and 
metal may allow a maximum of only 50% pressure to 
avoid breakage of the glass. The chart shows Arm- 
strong’s DK-149 might be used. 


The compression ranges recommended here are 
wide. They take into consideration both the nature 
of the material itself and the need for a safety factor. 
Whether the high or low side of a given range should 
be favored depends largely upon the operating con- 
ditions involved (internal pressure, nature of the 
liquid or gas to be sealed, etc.). 


Minor design details, too, often have an unexpected 
influence on the choice of a material. We suggest, 
therefore, that you check your conclusions with an 
Armstrong representative before you set up a specifi- 
cation. Behind him are our 34 years of gasketing ex- 
perience and our wide-range line of standardized 
materials. These include synthetic rubber compounds, 
cork-and-synthetic-rubber compositions, cork com- 
positions, fiber sheet packings, and rag felt papers. 

If you prefer, send working drawing and details to 
us. There’s a performance-proved Armstrong mate- 
rial to meet your needs. 


ARMSTRONG'S 


GASKETS - SEALS -: PACKINGS 


SEND FOR FREE BOOKLET 
For specification and application 
data on Armstrong’s more than 
50 resilient sealing materials, send 
for a free copy of the latest edition 
of ‘Gaskets, Packings, and Seals,"’ 
twelve pages of helpful information. Address Armstrong 
Cork Company, Gaskets and Packings Department, 
9510 Arch Street, Lancaster, Pennsylvania. 
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of 1 per cent trom 4 per cent through 96 per cent, and 
designates either percentage “time on” or percentage “time 
off,” in accordance with wiring diagram selected. Standard 


ESICO 


SPOT SOLDERING " Dependability is only one 


. of the many outstanding : ' 
; % qualities enjoyed by all : 
\, ESICO products for al- , ; : 
most 20 years. Efficient 
and economical operation 
are assured with these 
fine tools. For better per- 
." formance, get ESICO 
Soldering Equipment! % oe 
models operate on 115 volt, 60-cycle power source. ‘The 


A seal thme-sover. Treadle-wese \ wate Sader | R. W. Cramer Co., Inc., River St., Centerbrook, Conn. 
da. Aut tically advances iror _ o> = | 
a ashi leaves carten’s hands : Information on | | 7 
free for watt ico _ the Esico Line UNIVERSAL ELECTROLYTIC CAPACITOR 
“ONCONTHOLS General-purpose, cleat-mounting electrolytic capacitor 


(Type PRVC) is now made available in an aluminum can, 
| instead of the conventional cardboard-tube case. It is de 
‘ scribed as providing a convenient universal substitute for 


te —y aol special metal-can electrolytics that require a mounting hole 
heating—tip cannot fa elow so) 


coring teD Sete. ee tet | in the chassis or that use the twist-prong mounting washer 
tical method of controlling heat i 


the tip—an exclusive ESICO fea- | Application is as follows: Center screw is removed, metal 
ture! 


| cleat slipped off, wire leads passed through mounting hole, 
whee 65. | and the metal cleat and screw now replaced from under 
side of chassis and tightly drawn up, thereby mounting the 

Pat. Of ' 


ELECTRIC SOLDERING IRON CO. Inc. 
2846 West Eim Street, Deep River, Conn. 


unit rigidly in place. The capacitor has insulated positive 
and negative wire leads, color-coded for polarity. Multiple 
section units have concentrically wound sections with com- 
mon negative lead. Standard ratings are available. Aero 
vox Corp., New Bedford, Mass. 


| THERMOPLASTIC HYDROCARBON RESIN 
HIGH INSULATION VALUE \ tough, rubber-like resilient resin, hydrocarbon in 


origin, and thermoplastic in character (Kendex 5430) is 
PLUS INTRICATE DESIGN available for general use in applications where good low 
temperature pliability, resistance to mechanical shock, 
chemical inertness, heat stability or resistance to cold flow 
This insulator, with its intricate design of counter-sinkings, are prime performance requirements. Properties include 
bosses and holes is a typical example of Universal crafts- | very low moisture vapor permeability rate (6.6 gm per sq 
manship in porcelain. It is designed and manufactured to m) as well as excellent electrical characteristics. Resin 
close specifications. Its sturdy strength will withstand shock | remains soft and pliable at temperatures as low as —20 
and strain. Its high dielectric factor resists arcing and high to —40F, and will resist flow at higher working tempera 
voltage. It is unaffected by heat, cold, fumes, moisture and tures, 175 to 225 F. Kendall Refining Co., Bradford, Pa 
most acids. It will not carbonize nor corrode through long years 
of service. To secure these qualities for your product, have a SHADED POLE FAN MOTOR 


Universal engineer consult with you. No obligation, just write. Six-pole, shaded design, induction-type motor (Model A) 

has been developed primarily for operating fan blades, since 

UNIVERSAL it requires forced cooling air to meet temperature ris 
THE CLAY PRODUCTS Co. limits. Other applications, however, are indicated for in 
termittent duty functions or where cooling means < i 

1540 EAST FIRST ST. » SANDUSKY, OHIO € ent duty functions or where cooling means are suit 


ably incorporated. The motor is said to provide unusually 
, jiict operation, thus making it adaptable for application: 
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DRIVER 
4-WINGED DRE 


OF PHIL 


ut 
CAN'T SLIP 0 
PERED RECESS 


— your hands 


American Phillips Screws begin your sav- 
ings with speed of handling . . . which means 
firm fit of the 4-winged Phillips Driver into 
the engineered, tapered recess. And Amer- 
ican Phillips Screws build up your savings 
with automatic straight-driving accuracy, 
assured by the fact that screw and driver 
form one single, straight-line unit. Assembh 
costs drop 50° ,. 


And American tops your savings above all 
others by its special knowledge of metals 
. .. not only brass, and bronze, but stainless 
steels, monel, aluminum, everdur. Bring 
your fastening problems to the “Informa- 
tion Center,” and get extra, engineered sav- 
ings from the greater metallurgical “know- 
how”’ of American Phillips engineers. 


--.in your customers’ hands 


American Phillips Screws are more than 
sales promotion .. . they are sales protection. 
For products assembled with these good- 
looking, vibration-resistant fastenings are 
the products that /ast. 


Users don’t have to leave a vac (or any other 
Phillips-assembled product) idle because a 
“screw is loose somewhere.” American 
Phillips Screws hug up tight and flush... 
and stay there for the life of the product. 


If you use American Phillips Screws in your 
product, merchandise them for all they're 
worth—and they're worth plenty! 


If you aren’t using them . . . add them now 
to your sales promotion program. 


me. AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 


Chicago Il: 589 E. Illinois St. Detroit 2: 502 Stephenson Bidg. 


AMERICAN {ji #7 
PHILLIPS Soeows 2 = 


Monel, Everdur (sili- 
SOLD THROUGH INDUSTRIAL SUPPLY DISTRIBUTORS 


ALL TYPES 


con bronze) 
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where noise is objectionable. 


talc tS THIS your Motor operates on 60 and 50 cycles up to 220 volts, 


hp, clockwise or counter-clockwise rotation, but not revers 


cleaning problem? ible. Speed range is approximately from 500 to 1050 rpm 


Full load running torque, depending on stack length, is ap 
proximately 8 to 40 oz-in. Starting torque is approximate 


Choosing the Right Cleaner 
to Cut Production Costs 


Just as zinc, steel, copper, magnesium and alu- 
minum require different fabrication and processing 
techniques, so, too, they require different cleaning 
techniques. The material and method you use for 
one may not prove entirely suitable for another. 
Plated, organic, chemical and other surface finishes 
also call for individualized cleaning. 


To meet these widely-varying needs, Oakite Tech- 
nologists have developed a specialized cleaning ly 35 per cent of full load torque. Overall dimensions: 4¥. 
material for practically every metal and every 2 3 hes a a 

finish. These specialized materials offer two ad- in, O. D.; 234 in. to approximately 458 in, length, depend 
vantages; (1) you can select a material that will ing on rating. Shaft extension 3¢ in. diameter. Open or 
give you the results you want at lowest cost; (2) fully enclosed construction available. Alliance Manufactur 
every material is plant-tested. ing Co.. Alliance. Ohio 


Tell us your cleaning job. The chances are that 


we can simplify it . . . put it on a sound, low- PLASTIC-FILM CAPACITORS 


cost production basis. Inquiries promptly answered. s — : 
Plastic-film dielectric capacitors in hermetically sealed 


QAKITE PRODUCTS, INC., 18H Thames St., NEW YORK 6, N. Y. and metallized glass tubes (trademarked Plasticon Glass 


Technical Service Representatives Conveniently Located in All Principal mikes) are available in two series: Type ASG is silicone 
Cites of the United States ond Conode oil-filled and has an operating range of -60 C to +125 ( 


VU 0 6 oli 87.0 he Type AOG is mineral-oil filled, with a range of -40 C 


eee , re cate ; Sn 
: ' A N | cule to +105 C. Working voltages are from 600 to over 30,000 


volts. The capacitors are made to 1 per cent tolerance 


F i 3 ‘ i R iF A L : w and to an insulation range of 20,000 ohms per microfarad 
* og Condenser Products Co., 1375 N. Branch St., Chicago 22 


G STEP-UP_ GEARMOTOR 
: \ small, compact gearmotor shown here reflects in its 


design the translation of aircraft engineering principles t 
the design of special motors for industrial equipment. This 


PRECISION SERVICE... SPS hie motor was developed for use with homogenizer apparatus 


Pee tee as a Peni 


where output called for 5 hp to be delivered at 8000 rpn 


from Order to Delivery! 


Your production problems may be simplified when 
you consult an organization with a long record of 
successfully serving electrical manufacturers in all 
types of precision work. Whether you are seeking 
advice on new applications, redesign, or wish your 
own designs executed, send us your requirements, 
and they will receive our most careful attention 


Extra KNOW-HOW 


for your specific design problems 
using commercially available 3-phase, 60-cycle, 220-voll 
power. Limited space was another prime design facto 
The motor as designed is a special, fan-cooled, open-typs 
2-pole 3600-rpm unit, with output speed stepped up t 
8000 rpm by single-reduction helical gears in a sealed gea' 
box. The same design, with changed gear specifications 


233 SPRING STR Th SE Teli EZ " iz is adaptable for other industrial applications requiring out 
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Bronze Bearing for Shaft 
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Wiping Action—Silver Contacts 
Lever Mounted on 2” Stainless 


Steel Shaft 


Hardened Steel Roller Running on 
Hard Surface 


eGHANIEM 


\ 


Drop-Forged Steel Lever 


Rugged Overtravel Mechanism 
—one of the patented features 


- a 
inally developed for heavy-duty 


Here we've taken the famous Snap- 


170 EAST 
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Lock Limit Switch apart so you can 
see what makes it tick. Check the 
features—both mechanical and elec- 
trical—and you'll know why users 
everywhere specify Snap-Lock Limit 
Switches for dependability. 

The Snap-Lock principle was orig- 


service on machine tool applications. 
Today, more than four out of every 


five machine tools built use Snap- 


Locks—convincing proof of Snap- 
Lock superiority in service. For those 
tough jobs, may we help you engineer 
Snap-Locks to your products? 


Ask for Bulletin EM-42 


UU Va 


CLEVELAND 8, OHIO 





‘“DIALCO”’ PLN-849 Pilot Lights 


DESIGNED FOR THE NEW NEON-51 LAMP 


Feature BUILT-IN RESISTORS 


ULL | pens 
FOR ( =a} iL. 
110 VOLTS id 
and 
HIGHER 


r 


(Patent Pending’ 


A RUGGED UNIT. Consumes a small amount of current 


(under one milliampere) and has dependable long life. 
FEATURES: 


1. Resistor integral with socket 
assembly. Value to suit sup- 
ply voltage. 
- Moulded Bakelite Socket. 
. Full-view Jewel Plastic Cap 
for visibility at all angles. 
- Rugged terminals, binding . 
screw or permanent soldering S BUILT-IN 
type. 
. High resistance to vibration or ye RESISTOR 


shock. . HOUSED 
. Supplied complete with bulbs 4 IN SPRING 


Dialco Pilot CONTACT 
Lights, in thou- pe: EYELET 
sands of vari- —_ 
ations, are UN- 
DERWRITERS’ 
LABORATOR- 

IES listed. 


WRITE FOR NEW 


TTT TST ane 


900 BROADWAY + NEW YORK 3, N.Y. 
Telephone: Algonquin 4-51 80-1-2-3 


Tough fastening problem 
solved by RIVNUTS 


IME, labor and space had to be saved on assem- 
Toy line attaching wood floor boards to truck 
floors. B. F. Goodrich Rivnuts made it a one-man 
blind fastening job! Rivnuts were inserted in truck 
floor holes and upset. Wood floor boards were 
placed—steel screw attachments entered through 
holes and screwed into clean threaded Rivnuts. A 
better fastening job was completed 
easier, faster, and in less space on 
the assembly line. 


NEW “RIVNUT DATA BOOK” das 40 
fact-packed pages of uses, types, sizes, 
test data—the whole Rivnut story at 
your fingertips! Write for it now! 


B.F.Goodrich, pert. iE -10, AKRON, O. 


put speed not ordinarily obtainable with ordinary powe: 
supply. Electrical Engineering and Manufacturing Corp., 
4606 W. Jefferson Blvd., Los Angeles 16. 


MERCURY-TYPE CONTROL RELAY 


Compactly designed mercury-type a-c control relay 
(trade marked Mercu-Trol) handles loads up to 2 hp and 
features an interchangeable magnetic plunger tube. Overal! 
dimensions of the relay, as illustrated: 254 in. wide x 4% 
in. high x 2% in. deep. There is only one moving part- 
the positive free floating magnetic plunger. In normally oper 


type, the plunger floats on mercury when coil circuit is opel 

and moves down when circuit is closed, thus closing load con- 
tacts; in normally closed type, a weighed plunger is used, 
which is lifted by means of solenoid to cause reverse action 
Complete ratings: Motor loads up to 2 hp, 110 volts or 220 
volts a-c. Current loads up to 35 amp, 110 volts; 25 amp 
220 volts a-c. Mack Electric Devices Co., Elkins Park, Pa 


AUTOMATIC ELECTRONIC TIMER 


Electronic timer (Type 30HL1) provides automatic 
controls for intervals from 1/20 sec to 4 min in such 
equipment as honing machines, drills, conveyors, spot 
welders, automatic filling machines, etc. It is universal in 
type, as four basic types of timing are incorporated: In- 
terval, delayed action, automatic repeat, and programming 
Variations are also possible. Selector switch provides for 
5 maximum time intervals. Accuracy variation is givet 
as less than 2 per cent. 

Basic circuit has been designed to be self-compensating 
for line voltage changes. Specifications are as follows 
Power supply: 115 at 230 volts, 50-60 cycles. Switches 
Two SPDT switches. Relay contact ratings: 10 amp, 115 
volts, a-c (main output), 1 amp, 115 volts, a-c (auxiliary ) 
Ambient temperatures: 32 to 150 F; ambient relative 
humidity: 20 to 95 per cent. Net weight of timer is 8 Ib 
Photoswitch Inc., 77 Broadway, Cambridge 42, Mass 


COMPONENT MOUNTING STRIP 


Ingenious component mounting strip (Trademarke 
YES) is designed to eliminate soldering posts or othe 
metal inserts. Strip can be mounted directly on a metal 


chassis without the use of stand-off washers. Design pro 
vides for 100 per cent air circulation for resistor-heat 
dissipation. Assembly is speeded by permitting direct 
soldering of connection wires to resistor and capacitor 
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A typical set-up for notching and piercing 


Pierced and notched with Whistler multi-use 
adjustable dies. 


WHISTLER 


MULTI-USE 
Adjustable Dies 


You save press time and speed production by combin- 
ing corner notching dies and group dies in the same 
set-up with adjustable piercing dies. Press operations 
are reduced to a minimum. Engineering changes 
effecting relocation or sizes of holes can be made with- 

out delay right on the press. 


Whistler multi-use adjustable 
dies are available from stock... 
a day or two from your plant 
...in all standard sizes from 32” 
to 3” diameters... round, square, 
ovals and rectangles. Notching 
and group dies to order. In addi- 
tion to mighty attractive sav- 
ings in original die costs there 


‘WHISTLE 
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MULTI-USE 
ADJUSTABLE 


is this important advantage of eliminating weeks of 
production delay. 

Re-arrange Whistler multi-use adjustable dies in as 
many different set-ups as your production calls for... 
you actually make up die sets from units in stock and 
reduce costs per job to an unbelievably low figure. All 
parts of like size are interchangeable. 

Get all the facts on how Whistler adjustable dies can 
speed your production...cut your costs. Write today 
for the Whistler Catalogs. 


S. B. WHISTLER & SONS, Inc. 


752-756 MILITARY ROAD BUFFALO 17, N. Y. 


PERFORATING DIES 





pigtails. Strip is made in two materials: Plastics laminat: 
board and in steatite. The latter type is designed for hig) 
frequencies and high voltages. It is built up from indivi- 
dual mounting supports separated with steatite spacers and 
is particularly flexible in its applications. Yates Entinee: 
ing Services, Cranford, N. ] 


POWER TETRODE 
Power tetrode transmitting tube (Type GL-5D24) has 
been announced for use as amplifier, oscillator or Class B 
modulator in FM transmitters. Frequency range include: 


the 6-meter band, and the tube therefore has application 11 
Class C telegraphy. 

Maximum ratings apply up to 85 mc. Tests show 
maximum d-c plate voltage rating of 3500 volts, a maximum 
plate input rating of 600 watts, and a maximum plate dissi 
pation rating of 200 watts for continuous commercial serv 

for EVE re ice. Structural details include short internal leads which 
bring lead inductance down to a point where neutralizatio1 
is usually not needed. Also featured is a zinconium-coate: 


cm oe 
ie t | 0 Da = | e i ro n I C plate. General Electric Co., Electronics Dept., Tube Diy 


Schenectady 5, N. Y. 


need COMPACT CRYSTAL UNIT 


Space-saving crystal unit (Type VX2) is characterized 


by a compact, gasket-sealed assembly and by solder lug cor 


@ . Yes indeed, the Aerovox line of heavy-duty 

capacitors includes mica, paper and electro- 
lytic capacitors that have proved most desir- 
able for radio transmitters and receivers, 
electronic, electrical, laboratory and similar 
applications. 
What were special types heretofore made 
only to special order and at correspondingly 
high cost, are now standard types in regular 
production and promptly available at corre- 
sponding economies. And that is worth re- 
membering. 


Write for Literature 


Descriptive literature on types of particular interest nection replacing the usual pin contacts. It has been spr 


together with essential data such as dimensions, ter- cially designed for applications where space limitation is a1 
minals. mountings, electrical characteristics, radio-fre- important consideration. The unit is available rated at 
quency current-carrying capacity ratings of micas, 
pressure-altitude flashover curves, temperature charac- i ; ere : : oa : 
teristics, etc., available to anyone writing for same on mitters. For general use it is supplied in any specified fre 
business stationery. quency between 3000 and 11,000 ke. Overall dimensions 

are 0.687 in. X 0.35 in. * 1.055 in., including lugs. Bliley 


Electric Co., Union Station Bldg., Erie, Pa. 


3105 ke for special application in personal aircraft trans- 


PA KOs FOR 

Vi Ldssaas RADIO-ELECTRONIC AND SELF-CONTAINED WINDOW UNIT 
H A one-piece, flush-mounted observation window finds aj 
ETT ES INDUSTRIAL APPLICATIONS plication in a wide range of machine tools and other equip 
= iM D & ment to provide visual indication of oil flow or oil level, o 
: of the position or movement of such parts as gear-mesl 
timing marks, etc. The unit is self-contained, requires n¢ 
gaskets, screws, etc., for installation. It is a one-piec: 
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Tops in quality ... tops in 
performance ... tops in the 
opinion of experts. Pedigree 
Varnishes occupy a position 
of top importance in the electrical 


industry through constant dem- 
onstration of superior performance. 


Get your copy of the 
Pedigree Varnish Catalog 
today. Just write...no charge. 


Distributed by 
INSULATION MANUFACTURERS INSULATION AND WIRES _ TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 
Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U.S. A. 





TIMING MOTORS 


Deliveries Being 


Made Now 


You want controlled power—consist- 
ent power—for time controls and time 
switches. Power that is measured evenly 
with every electric impulse, giving ut- 
most accuracy and reliability to the care- 
fully geared machines you build. You 
get this power with 


S VNGHRON 


TIMING MOTORS 
AND 
TIME MACHINES 


These power units are built to take it 
—with oil-impregnated double bearings, 
brass gears, hardened steel shafts—and a 
reputation for customer satisfaction that 
dates a quarter of a century. 


SYNCHRON synchronous motors are 
small—only 234” by 1 5/16”—with pow- 
er to pull 8 oz. direct load continuously 
at 1 RPM. This time-tested motor pow- 
ers the SYNCHRON Time Machine, a 
compact little “timer” with a proved rec- 
ord for sustained accuracy and reliable 
service under all types of working condi- 
tions. For complete details, write 


HANSEN MANUFACTURING CO., 
INC. 


Princeton 3, Indiana 


TIME MACHINES 


unit made of chrome-plated steel with a clear, shatterproot 
plastics window held securely in place with a special oil 
proof synthetic gasket. A special tool is provided for driv 
ing or pressing the unit into reamed holes. Three types 
are available: Standard type, level type, and open type to 
meet various requirements. Bijur Lubricating Corp., 43-01 
22nd St., Long Island City 1, N. Y. 


VIBRATOR INVERTER 


Lightweight, compact vibrator inverter has been designed 
for application in a-c phonographs as well as in other equip- 
ment such as timing devices *incorporating small synchro 
nous motors with low wattage requirements. With input 


of 115 volts d-c, the inverter’s output is 110 volts, 60 cycle 
providing a maximum load capacity of 25 watts. Unit in 
verter shown in illustration is 4% in. x 4 in. x 24% in 
Weight is only 14 0z. Electronic Laboratories, Inc., 122 
W. New York St., Indianapolis 4 


SUBMINIATURE VOLUME-ATTENUATOR 


Extremely small volume-attenuator (Model 1 Radiohm 
for hearing aids, miniature amplifiers, pocket radio re 
ceivers, ete., has been designed as a companion component 
for subminiature vacuum tubes, batteries and other parts 
It is made available in ratings from 500 ohms to 5 meg 
ohms. Six tapers are available. Despite small size (less 
than 34 in. diameter) the attenuator provides practical 


low-noise, long-life operation. Design features include 
dust shield, three optional mounting locations, optional 
cam for external switch operation, separate assembly knob 
and other structural refinements. The terminals are insul 
ated and independent of mounting. Centralab Div. ot 
Globe-Union Ine., 900 E. Keefe Ave., Milwaukee 1. 


ELECTRICALLY CONDUCTIVE CLOTH 


\vailable in cloth or tape form this electrically conduc 
tive fabric is thoroughly impregnated with finely divided 
carbon particles and coated with sizing material. Volume 
resistivity is of the order of 100 ohm-in. Suggested appli 
cations are in design of electrical equipment for electro 
static shielding, also in extremely flexible conductors o1 
semiconductors in heating appliances, shielding of radio 
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ps REFRIGERATION VALVE BODIES 


es 


EATON PERMANENT MOLD 
GRAY IRON CASTINGS 


Free Machinability 

Dense, Porous-Free Structure 
No Leakage Under Pressure 
Ability to Take Mirror Finish 
Freedom From Distortion 


These are qualities which recommend Eaton 
Permanent Mold Gray Iron Castings for literally 
hundreds of applications in the Refrigeration 
field. Millions of Eaton Permanent Mold Gray 
Iron Castings are used annually for such critical 
parts as valve bodies, pump bodies, cylinder 


at » 


pe | 


THE EATON PERMANENT MOLD MACHINE IS A SYMBOL OF 
THE QUALITY OF GRAY IRON CASTINGS PRODUCED BY THE 
PERMANENT MOLD PROCESS. 
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9771 French Road a 


heads, connecting rods, pistons, crankshafts, 
cylinder blocks, bearing retainers, pump heads, 
and many others. 


Eaton Foundry Division engineers will be glad 
to discuss the application of Eaton Permanent 
Mold Gray Iron Castings to your product. 


NEW BOOKLE® - Send for your copy of the new, 
illustrated booklet, ‘““The Eaton Permanent Mold 
Process,’ which describes the Eaton Permanent 
Mold Machine, and the Permanent Mold 
Process. It also includes pointers on designing 
Gray Iron Castings to be produced by the Eaton 
Permanent Mold Process. 


© 1946, EATON MFG. CO. 


EATON 


MANUFACTURING COMPANY 


FOUNDRY DIVISION 


Detroit 13, Michigan 





MOLDED 


TERMINAL 
STRIPS 


ASSEMBLED 


WITH HARDWARE 
Available in lengths from | to 20 terminals. 
2 Types: NAS 17 and NAS 18. Prompt deliveries. 


7-11 ELKINS ST., SO. BOSTON 27, MASS. 
36 YEARS OF PLASTIC MOLDING EXPERIENCE 





W herever extremely accurate control of intermittent 

machine operation is essential the Hilliard Single Revolu- 

tion Clutch is unequalled. Its accuracy has won for it the 
acceptance of Industry for cut- 
ting, punching and packaging 
operations. 


jc rive TODA F 


For the new series of 6 illustrated Bul- 
letins furnished FREE upon request 
Featuring our complete line of Indus- 
trial Clutches and Couplings - Over- 
Running — Single Revolution — Friction 
~Centrifugal—Overload Release — Slip 


THE Teer 


106 WEST 4TH ST 


CENTRIFUGAL 


* 
ELMIRA. N. Y 


SLIP OVER-RUNNING FRICTION OVERLOAD RELEASE 


icin acta 


tse ec tS ie i ai 


etc. It is inherently Hexible than metal tape and 
therefore can be wound tightly at joints and over irregu 
lar shapes. It flexible 


more 
remains where edges of cloth are 
overlapped. 

Properties are as follows: Surface black, thin 
cambric-like. Odor — none. Thickness — about 5 mil. 
Weight per sq yd — about 3 oz. Air permeability — 170 
cu ft per min, per sq ft (at hydrostatic pressure of 0.5 in.) 
Flexibility — can be sharply creased without cracking. 
Effect of heat — equivalent to normal heat resistance of 
cotton textile cambrics. 
sistance. Effect of 
Pacific Mills, 
New York 13 


glossy, 


Effects of oil — no change in re 
steam vulcanizing — satisfactory. 
Industrial Fabrics Dept., 214 Church St., 


INDUCTION VOLTAGE REGULATORS 


Dry-type induction voltage 
ductrols) include 300- 


regulators (trademarked In 


and 600-va ratings and are avail- 


able for such typical applications 
rectifier controls, dielectric testing, 
etc. Two designs are furnished: (1) Hand or motor oper- 
ated to provide a variable output voltage from a relatively 
constant supply voltage; and (2) automatic to maintain a 
closely regulated output from a varying supply 
voltage. The automatic type incorporates a voltage-regu 
lating relay that responds to changes in the load voltage 


as motor speed controls, 
electric furnace controls, 


voltage 


and actuates the operating motor through a motor-control 
relay. 
These e designed for 


regulators a1 continuous operation 


with a temperatrue rise not to exceed 55 C. Absence of 


brushes is radio interference 
a minimum. Weight of the 
regulators range from 32 to 57 lb depending upon rating 
and design. Illustration shows manually operated model 
at left, automatic at right. Electric Co., 
tus Dept., Schenectady 5, 


said to practically eliminate 


and to reduce maintenance to 


General 


N. 


\ppara 


HIGH-SPEED FRACTIONAL-HP MOTOR 


High-speed 
450) is a 


fractional-horsepower motor 


continuous-duty 


(Type EU- 


series-wound, motor with high 


starting torque and varying speed characteristics. Appli 
cations include: small tools, dental equipment, blowers, 
engraving machines. The motor operates at 4000 to 8000 
rpm full-load speed on both a-c and d-c power. Dimensions 


are 4% in. overall length, 3-21/64 in. in diameter. Weight 
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IF YOU'RE THE MAN who sp 


a 
in the public eye. Even the tiniest paft 


things” to say in the quality of your product. You can’t — 


boast about cutting costs .. . if it means cutting quality. 
And still you've got to get the “most’’ for the “least.” 
That's why, when it comes to capacitors, you do better 


at Cornell-Dubilier. Others can offer capacitors that 


OCTOBER 1946 


ine else can offer the wealth of 


gincering flexibility, the tremendous 


production facilities that C-D can. These are things that 


can’t be imitated or copied. These are things that don’t 
show up on cost sheets at all, but add up big in product 
dependability. They are available to any manufacturer 


who brings his capacitor problems to Cornelf-Dubilier. 


mee a 
CAPACITORS 
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The 


Universal 
Ready-to-Use Liquid Cement 


High Test—Quick Drying—W ater proof 


Stable over a wide temperature 
range. Unsurpassed in manufac- 
turing and repair work where 
speed and strength are must re- 
quirements. Has high dielectric 
qualities and good impact resis- 


tance 
PACKED Write for sample and test this 


superior product to your own 
satisfaction. 


A product with a 
36 YEAR RECORD 
of Efficient Performance 
in the Electrical Field 


Hem for conven- 
ience in 


tubes; pint, Also special adhesives sup- 

naetuad plied for special require- 
q ments. Send us your prob- 
gallon cans home. 


~~ |AMBROID CO., INC. 


EST 1910 


305 FRANKLIN ST., BOSTON 10, MASS. 


A REVOLUTIONARY MACHINE 


For 
INJECTION 
MOLDING 
OF RUBBER 


This automatic 
injection molding mo- 
chine is your answer 
anh As) dL} 
rubber parts with 
improved physical 
properties. In actual 
Tako ait Ml alt da) 
capacities as high as 
eight pounds per cycle 
have been secured, 
with curing time and 
finishing operations 
tele tlk Bale 
eel Ullal 
tion on this revolu- 
tionary machine write 
today for Bulletin 
pro) 


THE HYDRAULIC PRESS 
Liem tld 1 a 


Mount Gilead, Ohio, U. 5. A. 


TURBOJECTOR 


MOLDING MACHINE 


A 
EP an EC PRODUCTION WITH HYDRAULICS SINCE 1877 


is 3 lb., 13 oz. John Oster Manufacturing Co., 8 Main St., 
Racine, Wis. 


SILVER-BRAZING ALLOYS 
Two new low-temperature silver brazing alloys (Trade 
marked Easy-Flo) feature a combination of very low work 
ing temperatures, low silver content and reduced brazing 
costs. Specifications are as follows: Alloy No. 45: Silver 
content—45 per cent; flow point—1145 F. Alloy No. 35: 
Silver content—35 per cent; flow point—1295 F. Both 
alloys are suitable for joining all ferrous, nonferrous and 
dissimilar metals that melt at temperatures above the respec- 
tive working temperatures of the alloys. Handy & Harman, 

82 Fulton St., New York 7. 


MOVING-VANE TYPE PANEL METERS 
Moving-vane type d-c panel ammeters and voltmeters 
feature unusual pointer stability through use of high 


torque, lightweight, mechanically balanced movements. 
Applications include battery chargers, cell testers, elec- 
trified fence controllers, charge indicators for selenium and 
copper oxide rectifiers, etc. Styling of meters provide 
sharply defined scales, with up to 80 deg arc, and numerals 
and graduations lithographed on color-fast metal dials. Two 
sizes are available: 2 in. and 2% in. Cases are round or 
square, with U-clamp or top-flanged mounting. They are 
supplied in standard, raintight or watertight construction. 
Meters are available in a wide selection of ranges. Weight, 
including standard U-clamp, is approximately 4% oz 
United States Gauge, Div. of American Machine and 
Metals, Inc., Sellersville, Pa. 


RETAINING RINGS FOR SMALL SHAFTS 
E-shaped retaining rings for small shafts find wide 
ipplication in business machines, household appliances, in 


struments, radios, etc. They are particulary suitable tor 
applications where a shaft is inaccessible in a longitudinal 
direction. Design provides a relatively large and um 
formly protruding shoulder on shafts of 3/32 in. diameter 
and over. Three equally spaced protrusions, form abutments 
in the groove of the shaft. Recesses between the pro 
trusions ‘give the ring sufficient resiliency to permit the 
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reducing assembly costs. 


C7000 SPEED NUTS 


iggy than ordinary | 
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Samples and ett ready 
to go-were waiting for your 
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. ge lg screws and sheet metal screws 








when you use 


DRAKE 


SOLDERING 
IRONS AND 
SOLDER POTS 


AN IRON FOR EVERY PURPOSE 


You can count on soldered 
connections being depend- 
able and long-lasting when 
they are made with Drake 
Soldering Irons and Solder 
Pots. That’s reason enough 
for their ever-growing 
popularity with fast-pro- 
ducing American industry. 
Every need of industry 
can be met, too, for Drake 
has 


Write Now for 
Illustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 


Wa ae Lh 


3656 LINCOLN AVE. - CHICAGO 13, ILL. 


EACH TYPE SPECIFICALLY 


DESIGNED To HELP You MAKE 
aL aa ake 
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Hi-Q Ceramic Capacitors are manufac- 
tured of titanium dioxide (for tempera- 
ture compensating types). Electrodes 
are of pure silver, precision coated. 
They are individually tested for accu- 
racy of physical dimension, tempera- 
ture coefficient, power factor and 
dielectric a Available in C. I 
type (axial leads) and C. N. type (par- 
allel leads) also S. I. type (Durez 
coated) for fullest protection against 
extremes of fungus and climatic 


conditions. 
THER COMPONENTS 


STAND-OFF (= )5)ay IMM 


CONDENSERS 


WIRE WOUND 
RESISTORS 


ELECTRICAL REACTANCE CORP. 
a a 2 


necessary spread for easy, quick assembly and disassembly. 
Truarc Sales Div., Waldes Kohinoor, Inc., 47-10 Austel 
Place, Long Island City 1, N. Y. 


SOLENOID-TYPE STARTER 
Large solenoid-type starter (identified as Size 5, Bulle 
tin 709) with a maximum rating of 100 hp, 220 volts and 
200 hp, 440-550-600 volts has been designed to replace the 
manufacturers’ older clapper-type starter. Solenoid design 


provides reduction in size, and at the same time allows 
considerable increase in wiring space. Switch has only 
one moving part and features simple construction free fron 
complicated mechanisms. Cadmium silver contacts are 
used throughout. The contacts are totally enclosed in an 
arc-hood, each pole having its individual arc chamber 
Starter is mounted’ on a self-insulated metal base-plate. 
Enclosures are optional. Standard NEMA Type 1, Type 
4 or Type 5 enclosures can be supplied. Allen-Bradley Co., 
1316 S. Second St., Milwaukee 4. 


SMALL COUPLINGS 
Small couplings designed for low power-takeoff of 
fractional-horsepower drives are available in two sizes, 
handling 3 to 9-ft-lb. torque. The couplings weigh approxi 
mately ¥% Ib. and 1% Ib. respectively. Maximum rpm is 
3600 for both sides. Similar to the design of the same 


manufacturers’ larger couplings, the flexible neoprene “bis 
cuit” assembly shields machine installations from shock and 
permits slight angular misalignment of shafts while trans 
ferring maximum power. Stock bores are available in 
ranges from % in. in the smaller of the two couplings to 
1 in. in the larger. Morse Chain Co., 7601 Central St. 
Detroit. 


REFRIGERATOR STERILIZING LAMP 

A midget-type ultraviolet sterilizing lamp (Sterilamp) 
has been specially designed for home refrigerators. Mounted 
inside the cabinet it does two simultaneous jobs: (1) emits 
bacteria-destroying rays and (2) produces ozone that dif 
fuses rapidly through the cabinet and dissipates accumu 
lated food vapors by breaking down the vapor molecules 
The lamp is rated at 3% watts and functions only when 
the refrigerator compressor is in operation, thus providing 
approximately a year’s service. Transformer for the lam; 
also consumes but 3% watts. The new lamp is round 
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BESTO-WIRED 
FOR A BRIGHTER TOMORROW 


Dependable performance of your electrical products is 
assured with BESTO-WIRE lead or fixture wire, because 
BESTO-WIRE is Asbestos Wire at its best. 


Copper, Nickel or Monel Conductors 


R. 1. INSULATED WIRE CO. Inc. 


50 Burnham Avenue 
Cranston, Rhode Island 


Manufactured in accordance with N.E.M.A. Specifications 
Approved by Underwriters’ Laboratories, Inc. 


Representatives In Principal Cities 2. 1. Sntclated Wire Coe, baty 


Crensten, &. 1. 
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HAYDON 


SME OURS) eae 
DELAY RESET TIMER 


A top performance on the 

drums requires a “warm-up” 

backstage before the concert 

. it’s the “warm-up” that 

makes a performance excep- 

tional— whether on the drums 

or in the field of electronics. 

For electronic applications re- 

quiring a similar “warm-up” period before normal 

operation can begin — use the new #5901 adjust- 

able reset timer developed by the HAYDON 
MANUFACTURING CO. 


This new, adjustable time delay reset timer is 
designed for power tube applications which re- 
quire the filaments to be heated for a short time 
before the plate voltage is applied. Also applicable 
for numerous other industrial uses where adjust- 
able time delay timers are required. 


FEATURES OF THE +5901 TIMING MOTOR INCLUDE: 


Delay range from | second to 10 minutes. 


Magnetically-controlled clutch that automati- 
cally engages gear train when energized and 
disengages when de-energized. 


Drive shaft returns to its starting position by 
spring action when current is turned off. 


One-way friction to absorb shock to gear 
train at end of a return travel. 


Timer switch, normally open or closed, is rated 
_at 10 amperes, 125 volts. 


Available with 1/10, | and 4 rpm motors. 


1 


LE | SERVICE 


Pricesand delivery 
information upon 
request. 


MANUFACTURING COMPANY 
* INCORPORATED sa 


e, Connecticud 


° 
OF GENERAL TIME INSTRUMENTS © 


yiaisans 
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shaped and is said to be the first in other than tubular 
shape. Westinghouse Electric Corp., Lamp Div., Bloom 
field, N. J. 


MULTIPURPOSE COPPER-OXIDE RECTIFIER 

Universal-type copper oxide rectifier (Coprox Model Nc 
CX2E4U) offers a wide choice of circuit variations depend- 
ing on how two or more of the five 3-in., color-coded leads 
are utilized. Ratings are as follows: As a half-wave recti 


her—6 or 12 volts a-c at 3 ma d-c, or 12 volts a-c at 5 na 
d-c. As a double half-wave rectifier—6 volts a-c for 
either 3 or 5 ma d-c. For full-wave, back-to-back applica 
tions, the rectifier is rated at 6 to 12 volts a-c, at 5 ma d-c 
As a full-wave bridge the rating is 6 volts a-c, 5 ma d-c 
Leads have been pre-soldered to prevent overheating dur- 
ing assembly. Unused leads can be clipped -after circuit 
has been satisfactorily set up. Instantaneous loads severa! 
times rated voltage or current can be handled. Bradley 
Laboratories, Inc., 82 Meadow St., New Haven 10, Cont 


HIGH DENSITY ALLOYS 

A series of high strength, high density alloys (designate: 
as Dense Alloy 112) are available in three compositions 
Type P—largely tungsten, copper, nickel, and small per- 
centages of other alloying ingredients; type E—largel 
tungsten, cobalt, silver, etc.; and Type Y—largely tungsten 
cobalt, nickel, etc. All three types are made by powder 
metallurgy and are available in special shapes as well as in 
rounds and squares. They are readily machinable and ca: 
be brazed or soldered by standard methods. Average den 
sity is 17.3 gm per cu cm. Callite Tungsten Corp., 544 
39th St., Union City, N. J. 


SENSITIVE THERMOSTAT 


Sensitive, snap-action thermostat (designated Bondee 
responds to changes of 4 F and is adaptable for a broad 
list of applications in such equipment as air conditioners 
laboratory apparatus, sterilizers, refrigerating units, ovens 


and generally where close differential control of tempera 
ture of liquids, gases etc., is required. Thermostat has ¢ 
factory-calibrated 30-deg adjustable temperature rang: 
within a total range from subzero to 250 F. Contact a 
rangement is normally closed or normally open. SPD 
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THE a ed 
YOU want is 


Let Alliance Motors take over your action problems! 


Just check the four BIG advantages built into the new 
Model A Alliance Powr-Pakt fan motor: 

SLOWER SPEED 

LOWER CURRENT COST 

QUIETER OPERATION 

SMALLER SIZE 


Results are longer life—less repair—more dependability. 


Other Alliance Powr-Pakt motors rated from less than 
1/faooth horsepower on up to '/20th horsepower may 
be mass produced like the Model A, to deliver just the 
right amount of power and drive where wanted. Write! 


WHEN YOU DESIGN—KEEP es a ACE 
g a MOTORS IN MIND 


ALLIANCE MANUFACTURING COMPANY ALLIANCE, QHIO 
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MINIATURE MOTORS THAT 
"MAKE "EM MOVE! 
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FOR DESIGN ENGINEERS 


Compact, powerful units, designed and manufactured to the 
high ASCO standards established long ago. 


CATALOG 104S8 
An AC Solenoid 
Continuous duty with 1/2 inch-pounds 
work output at 1” stroke or less. 
Available for push or pull application, 
push type illustrated. Solid, high-grade 
silicon steel frame either full or parti- 
ally enclosed construction as required. 


CATALOG 104S6 

An AC Solenoid 
Bi-Polar pull type of fully laminated 
magnetic circuit construction having 
exceptional force and stroke charac- 
teristic; maximum stroke 1" with pull | 
increasing from 14 pounds at %“ 
stroke to 35 pounds at 4%” stroke and 
extremely high sealing pull. Avail- 
able in either open or enclosed type, 
illustrated without side cover plate. 
Particularly well adapted to spring 
loaded machine tool applications. 


CATALOG 10687 
A DC Solenoid 


Semi-iron clad pull type for continu- 

ous duty at full line voltage without 

the use of auxiliary contacts and pro- 

tective resistor. Work output of 55 

inch-pounds at 14" stroke with 135 
| ‘watt input. 


; 
With more than 50 different solenoids in 
current production, ranging in pull from 
ounces to more than 50 pounds, we are in 
position to offer you units that will fit into 
your design or application picture. Since 
there are many things to be known about 
solenoid requirements before making se- 
lections, we suggest that you send for our 
Engineering Data Sheet which outlines the 
information required for proper selection. 
We also manufacture a quality line of 


Automatic Transfer Switches, Remote 
Control Switches, Contactors and Relays 


Also a complete line of 
Solenoid Operated Valves for Automatic and 
Remote Control of Liquids and Gases 


Automatic Switch Co. 


49-B EAST llth STREET, NEW YORK 


arrangement is supplied on specification. Rating: 1. 
volts, 10 amp, a-c; 250 volts, 5 amp, a-c. Standard model } 
provided with thermal element approximately 16 in. lot 
for close differential performance. For requirements wher 
such sensitive performance is not needed, shorter element 
can be supplied. Thermostat features overall rugged co1 
struction. Alloy Bellows Engineering Co., 935 Greyt: 


Rd., Cleveland 12. 
HEAVY-DUTY FOOT SWITCH 


Ruggedly built foot switch for varied electrical equi 
ment is supplied in a push-push type or momentary typ 


Ratings are 15 amp, 125 volts a-c or d-c; also 10 amp an 
6 amp. Approximate size: 7% in. x 3% in. x 3 in. Ap 
proximate weight: 4 lb. Cast metal base and pedal. Switc! 
can be supplied with two outlets so wired as to provid 
simultaneous “off” and an “on” operations. Naken Engi 
neering & Manufacturing Co., 25 N. Franklin St., Ch 


cago 6. 


WIDE-RANGE VOLT-MILLIAMMETER 

Hermetically sealed, d-c volt milliammeter (Model N¢ 
333) is designed to meet test requirements in a wide rang 
of circuits where the current or potential values are fron 
0.002 to 1000 volts and from 20 microamps to 10 amps. Th« 
instrument is provided with a complement of standard, ac 
curately calibrated shunts and multipliers which are manu 
ally inserted in spring snap-holders to provide any rang 
required. Meter is set at easy-to-read angle for maximun 
visual accuracy. Instrument is housed in crackle-finis! 
steel cabinet. Net weight is 434 lb. Dimensions: 6 in 


7% in. x 6% in. Another model (No. 334) incorporate 
all the features of No. 333 but is adaptable for both a-c an 
d-c operation. A convenient switch for instantaneou 
change from a-c to d-c is provided. Reiner Electronic 
Co., Inc., 152 W. 25th St., New York 1. 


SELF-BALANCING POTENTIOMETER 


Portable, self-balancing potentiometer constitutes a de 
vice for converting small d-c voltages to measurable cut 
rents without overloading the measured circuit. Applica 
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ynetiie Balancing 


Here’s another example of the way Dynetric balancin. | 
solves an operational and a maintenance problem a 
the same time. 

These two photos show the mating members of 
Diesel engine supercharger. Operating at terrific speed 
as high as 15,000 to 20,000 r.p.m., even the slightes | 
unbalance would cause destructive vibration and im | 
pair the efficiency of the unit. Still worse, it would re 
sult in bearing overloads and early bearing failure. 

Thanks to the Dynetric principle, extremely accurat 

} balance is made possible to eliminate vibration an 
insure long, trouble-free operation. 

There are practically no limits to the size and weigh 
of parts that can be handled—or to the degree of accu 
racy obtainable—with Dynetric balancing machines 
If vibration, caused by unbalance in rotating parts, i 
one of your problems, Dynetric balancing will solve i | 

Mee quickly and at low cost. Write us. | 


GISHOLT MACHINE COMPAN’ 


1119 E. Washington Avenue 


Madison 3, Wisconsin 


The Gisholt 3S Dynetric is used 
in balancing these aluminum mating 
members for a Diesel engine super- 
charger. It locates and measures un- 
balanced forces and provides for quick 
and easy correction to insure smooth, 





ook Ahead... 
Keep Ahead... 
with Gisholt 
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TURRET LATHES - AUTOMATIC LATHES - SUPERFINISHERS - BALANCERS - SPECIAL MACHINES 
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’ GASOLINE ENGINE FLEXIBLE SHAFTING 
{ WITH 10 H.P. CAPACITY 


GENERATOR 


he 
SHAFT ALIGNMENT? 


WHEN IT’S SO EASY TO USE 
WALKER-TURNER FLEXIBLE SHAFTING 


Power transmission units or con- 
trol shafts don't have to be in align- 
ment if you design with smooth, 
sensitive, long-life Walker-Turner 
flexible shafting. It acts like a 
direct connection, goes around 
corners, dodges obstacles, iso- 
lates vibration, and serves as a 
flexible coupling all at the same 
time. The generator power take-off 
shown above is a good example. 
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CONNECTS 
OFFSET 
SHAFTS 


> 
gas 
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GOES AROUND 
CORNERS AND 
OBSTACLES 


Because it is simpler than gearing, 
cams, universal joints, belt-drives, 
etc., it costs less, permits more 
compact designs, is easier to as- 
semble and service, and there's 
less to go wrong. 
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Send us your design problems 
now. All types of shafts, casings, 
fittings, lubrication; rigid quality 
control, deflection and life tests, 
corrosion proofing, long-life bear- 
ing liners are a few reasons why 
you're right with Walker-Turner. 


CONNECTS SHAFTS 
ON STATIONARY & 
MOVING ELEMENTS 


WALKER-TURNER COMPANY, INC. 
Plainfield, N. J. 


FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 


tions are many for laboratory and test purposes, such as: 
temperature measurement, analysis of electronic circuits, 
measurement of bridge circuit unbalance, etc. 

Current drawn by the input circuit at balance is 0.01 
microamp. Output is 5 ma full-scale for any input range 
and any output-instrument circuit resistance up to 1500 
ohms. Input voltage ranges are: 100 microvolts d-c full 
scale to 1 volt d-c full scale in decade steps by standardized 


plug-in-type resistors. Potentiometer balances to £1 mi 
crovolt; over-all accuracy depends upon the output instru 
ment used. Response time is 1 sec on the 200-microvolt 
range. It is less than 1 sec on higher ranges. Instrument 
is fully self-contained, and is housed in a 5 in. x 10 in. x 
7'4 in. case. Weight: 5 Ib. General Electric Co., Appara 
tus Dept., Schenectady 5, N. \ 


POCKET-SIZE VIBRATION TESTER 

Pocket-size instrument (Davey Reed Vibrometer) for 
testing machine vibrations and similar applications weighs 
only 5 oz and has a range from 450 to 50,000 cycles pet 
min. It utilizes the tuned reed principle. A steel reed, fed 
out from the instrument, snaps into sharp vibration when 
it comes in tune with machine vibration. Machine vibration 
of 0.001 in. will set up a reed vibration of approximately 
0.5 in. Readings are made directly from a graduated dial 
Under conditions where several frequencies or vibrations 
exist, the instrument is said to be capable of picking out 


each of the frequencies separately and evaluating its com 
parative amplitude. The Vibroscope Co., 6 E. 39th St., 


New York 16. 
PRECISION DUPLICATING PRESS-BRAKE 


Large-capacity, manually operated brake (Di-Arco Brake 
No. 4) is used to rapidly duplicate complicated parts from 
a wide range of ductile materials, including copper, stain 
less steel, aluminum, varnished cambrics, etc. It has a 
capacity for 16-gage sheet steel, and a maximum forming 
width of 24 in. Following major features are given for this 
unit which is the latest addition to the company’s line ot 
similar but smaller brakes: 1) Special material-clamping 
action for sharp bends. 2) Double-edge vertical folding 
plate for close reverse bends. 3) Roller bearings for in 
creased speed and ease of operation. 4) Quickly adjustabl 
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THREE PARTS IN ONI 
....AN EXAMPLE OF HOV 
ENGINEERED FASTENING 


REDUCE COSTS! 


Cost is a lot of little things. Here is one small part of an assembl 

that originally called for installation with two lock washers under screw: 
With production calling for thousands of these parts monthly, uni 
assembly time is important. In addition, the essential lock washer might b 
omitted by a hurried worker. But by calling Shakeproof Inc., th 
manufacturer obtained an engineered part which incorporated the lockin 
feature so necessary . . . eliminated the use of separate lock washer 

. .. reduced his material cost . . . lowered assembly charge 

. . . increased the speed of attachment . . . an 

became absolutely sure of quality contro 

If you are planning to use small stamped parts tha 

must be locked tight, where high production an 

speed of assembly are important factors, it will pa 

you to investigate the advantages of Shakeproc 

Engineered Fastenings. Do it today 







SHAKREPROGE inc. 
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material gage. 5) Precision angular degree stops. 
Brake is made for heavy service. Weight is 


O’Neil-Irwin Manufacturing Co., 309 Eighth Ave., South, 
Minneapolis 15. 


CONCENTRIC COIL WINDER 


Coil winding machine features an adjustable concentric 
winding head (Model U) described as capable of making 
concentric coils for all types and sizes of single-phase 


motors. Range covers single coils for 1/20-hp, 24-slot, 6 

TO YOUR pole stator to coils for a 3-hp, 36-slot, 2-pole stator, with 7 

SPECIFICATIONS coils to a group. Che machine incorporates an arrangement 

of 9 paired segments, large to small sizes, 8 of which are 

adjustable by means of a screw. The operator by simply 

referring to a chart supplied with the machine is able to 

quickly set the adjustable segments to the proper dimensions 

for the winding required. It is not necessary to remove the 

head from the machine. Continental Electric Co., 650 N 
Prairie Ave., Hawthorne, Calif. 


Here's a new, better idea in miniature thermostats... 
powerful Mighty Mite, being precision-set at our fac- 
tory to your specific load and tolerance limits greatly 
cuts down your installation cost. Not only that, Mighty 
Mite has proved time and again that it gives more 
accurate heat control — longer! Yet Mighty Mite costs 
no more than ordinary thermostats. 


INTERCHANGEABLE TOOL KITS 

No other thermostat can give you Precision made interchangeable tools are announced in 
all these features: several special sets. Among the kits available is the 
iia tite inane aaa, “Socket Screw” kit with a variety of hexagonal, Phillips, 
moisture-proof, tamper-proof! Typical of the many and flat screw driver bits to fit practically all screws, and 


Strong metal jacket resists bend- wees for Mighty 
irig, breaking or changing of Mite Thermostats: 
setting! 


Huge Y-inch, spun-in silver Heating Pads 
points for greater efficiency. 
Triples life too! Electric Blankets 


Can be molded into rubber and 
many plastics. Can be water- 
proofed! 


Food Warmers 


Percolators 
Highly responsive to temperature 
due to conductivity of metal 
jacket! 


Small size—1'/, x 3/16 x 5/16, Air Conditioning 
Weighs less than 1/5 ounce! 


Free Test Offer 


Mighe today for sample. Test 
Mighty Mite under your own 
conditions. (Pat. Pending.) Water Systems 


Electric Motors 


Refrigeration 


Heating Systems 


the “Socket Wrench” kit with 6- and 12-point hexagonal 
sockets with openings from 4% in. to % in. Both kits 
have swivel bit-chucks. Handles are molded of celluloss 
acetate. Tools are of high-grade alloy steel. Standard 
Pressed Steel Co., Jenkintown, Pa. 


Mechanical Industries Production Co. 
219 ASH ST. co AKRON 3, OHIO 
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FACTS WORTH NOTING 


IRCON PORCELAIN 


COMPOSITION 


Non-Plastic Zircon (ZrO2* SiOz) 
Plastic Clay (A1203* 2SiO2* 2H20) 
Compounds of CaO, MgO, BaO, SrO 


MECHANICAL, THERMAL & PHYSICAL PROPERTIES 


Specific Gravity gm/cc 

Absorption % 

Mohs’ Hardness 

Coefficient Linear Thermal Expansion 20-700° Cx 10-6 4.9 
Safe Operation Temp. °C 1050 
Thermal Conductivity cal/cem?/cm/sec/°C 0.0117 
Tensile Strength */in? 

Compressive Strength ¥ /in? 

Transverse Strength * /in? 

Modulus of Elasticity * /in? 

Thermal Shock Resistance 


ELECTRICAL PROPERTIES 


Power* Factor at 1 Megacycle 
Dielectric Constant 

Loss Factor 

Dielectric Strength Volts/mil 
Resistivity Ohm-cm. . 

Te Value 


*Power factor and Dissipation Factor are synonymous 
for values in the range cited in this report. 


ZIRCON PORCELAIN has primary 
usage in applications requiring a 
ar tL tal] he dat] 
CCT It Meola al Me tod 
high frequency equipment are 
specific examples. Zircon Porcelain 
is also ideally suited for low- 
frequency, high voltage insulation 
where highest mechanical strength 
or thermal shock resistance is re- 
quired. In both cases, it proves 
effective at normal and elevated 


temperatures. 


* The Titanium Alloy Manufacturing Company 
are producers of the zircon and double zir- 
conium silicates used in the manufacture of 
these porcelains. For somples, see your por- 
celain supplier. 


TITANIUM ALLOY MANUFACTURING COMPANY 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. 
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ORIGINAL EQUIPMENT Engiheers and designers will find here electrical and 


mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 


ments elsewhere in this or in previous issues. 
SPECIFICATIONS 


Continued on second page following * 


A—SINGLE PHASE 

B—POLY PHASE | 
C—DIRECT CURRENT | 
D—UNIVERSAL | 


Electric Indicator 


General Motors Corp 


Corp. 


Joshua Handy Iron Works 
Ine. 


Delco Products Div. 


Electric Motor Corp. 


Eastern Air Devices, 


The Brown-Brockmeyer 
Crocker-Wheeler Div. 


Alliance Mfg. Co. 
Barber-Colman Co. 
Bodine Electric Co 
Burke Electric Co 
Century Electric Co. 


Eicor, Ine 


Co. 


> 


AC_ |ABCD| | A_| AB | ACD \ABGD| ACD | 
“Fractional, 1/50tolbp. | AC | |ABCD| C |ABC |ABCD| ABC |_| ABC | AB |ABCD|apcn| ACD | 


Integral, 1 to 71% hp. ee _C_ | ABC’ |_ BC | ABC | BC | ABC |” ABC | 


Miniature, under 1/50 hp. 


~ Larger than 71 hp. | C | BI BC | ABC] BC] B 


| | |S | | ce | 
———————— eee — | — 


Shunt and Compound C Cc C C C C Uo C nm eae 
~~ Series ia - ; c ACD G S CD ( ( et | ACD ~@p | ACD 
Synchronous 7 : ; AB 3 B ~ | AB AB AB 
~ Split-phase induction A A 
Repulsion start-induction run A 
~Repulsion _ 
~~ Capacitor start-induction run A 
~ Capacitor a A \ 
~ Squirrel cage / f B AB AB AB 
~ Polyphase wound rotor B 


! A 
B AB. 


eeiieas | 
~~ Shaded pole | 
| 
| 

— —_—_— | > | 


Higheycle 
. . V—_—_—— 
_Constant _ _| AC | A | ABC] AB | ABC| ABC | ABC] BC | ABC] AB | ABC | ABC | AC 
Varying c A |ACD| D | AC | BCD! BC \-BC |G ACD | ACD | ACD 


_ Adjustable —_|__|acp|___|_A | c |ABC|"Bc | c | [Apc |\acp| ACD 


~ Multi-speed | B | B | AB IBC | AB 
A—Normal torque, normal [(38.,— (C03 nnn ee =__==|—__——— 


ce SPEED TW 


a 
\ 


Sartng curent | AB | | aB | B | AB B | AB 
B—Normal torque, low | : — | = = |- 

starting current _ , ! AB | B ~ B B 
C—High torque, low sage. | = - | 

| st arting current | j ! AB | AB AB B 


| D—High slip 4 a __|_AB | AB | B 


_Cl asses 


Squirrel Cage 


| E—Low starting torque, | 
norma! starting current ! B B A 


OPERATING 
CAS eee 


F—Low starting torque, 


| low starting ¢ urrent A | B | B ! A 


AB |__| ABC | BCD | ABC | BC | ABC | C 


~ Torque 


soeiaeepeitbamaiesioneee iin -_ 


\ 
A 

_ Reversing | AC_|_A_ ABCD | ABC }"BC | ABC | BC | “AB_| ABC ABCD)" CD 
A {ac} cy Cc | >| © | \ACD |ABCD|“ACD | 


~ Low voltage—6, 12, 32, etc. AC 
ee a 
| 


Open, self-ventilated aed ca |ABCD| 


lf-ver — ( | ABC |ABCD| ABC | BC | ABC ABCD| AB | ACD | 
__ Splash or drip-proof hee ee } C | “ABC | BCD | ABC | BC | ABC | _ | ACD | 
Totally enclosed AC | AC |ABCD} C {| ABC | BCD ABC | BC | ABC |-AB |ABCD|ABGD] ACD 

G 


~ External fan-cooled |_C_|ABC BCD |"AB | "BC |_ B | AB | Cc | | ACD 


_Explosion-proof . ___| ABC } AB | B | AB | ACD 


~ Separately ventilated ~ | BOD “BC | | AB 


FRAME 


_ Horizontal _ | AC_| AC |ABCD) AC | ABC /ABCD| ABC | BC | ABC] AB |ABCD/ABCD] ACD 
~ Vertical | AC | ABCD] AC | ABC |BCD | ABC | BC _| ABC |" AB |ABCD/ABCD] ACD 
Flange or face | © _| AC |ABCD} AC | ABC | BC D| ABC | BC | ABC | AB |ABCD|ABCD| ACD 


Bracket | Ci “AC ABC |BCD | ABC | BC | A_|~AB_|ABCD|ABCD|“ACD | 


—~ - - _ | 


~ Resilient ee |ABCD|__ “ABC | | ABC |~ ‘ABC |"AB | A | 
Shaftless “ABC |"AB | BC D| “AB |B | AB | “AB | J 


| | 
| 


_ Sleeve ae . f ABCD! ABC _ABC |ABC D| ABC | | BC | ABC | ABCD 
Ball | » |ABCD) ABC | ABC | BCD ABC | “BC | ABC_ AB |ABCD|ABCD 
Tapered and straight roller tas d | 1 BCD! BC | BC B | 


~ Sleeve, self-lubricating AC ACD|—s« | D | BC | AB | CD 


38 


INC 


ae ee 


~ Sealed ball or roller |ABC -— | BC | AB j|ABCD 


_ Speed reducer ‘geared A_| AC [ABCD ABC ABC 
Clutch : ee | aa il G a 





SPECIAL 
ert 


i —— DM ms 
~ Brake : coals |_ | ABC | BCD | ABC | BC 
~~ Governor control | ACD| C | CD 1 








Temperature-protected ACD | AC | ABC | BCD! ABC |" 


Brusb-lifting : A 
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GS 
...@ Spring service you'll like 


long experience... 


in applying the right spring 


to assure top performance 


Out Te 


oe 
Seri 


ppd 
oenggpcsenntiiceee 


has your effort to make a better product you naturally 
try to leave nothing to chance. We'd like to suggest that 
you don’t leave the springs for your product to chance either. 
Take advantage of Accurate’s long experience . . . be sure 
. by letting us help you choose the proper type and size spring, 
made from the material best suited to your conditions. Many, 
many times, proper spring selection has paid dividends by 
improving product performance and preventing product failure. 
Accurate’s business is to furnish precision springs and 
wire forms for a wide variety of products. In addition to our 
ability to help you with spring engineering, we have the 
expert personnel and modern equipment necessary to give 
you fast service and fine workmanship. 
Send for a copy of the Accurate Handbook on Springs. 


ACCURATE SPRING MFG. COMPANY 
3817 W. Lake Street, — 24, illinois 
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| HORSE- 
POWER 


ORIGINAL 


EQUIPMENT 


G: MOTOR (6): (© 


SPECIFICATIONS 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


| 


Miniature, under 1/50 hp. 
Fractional, 1/50 to 1 hp. 
Integral, 1 to 74% hp. 
Larger than 74 hp. 


Shunt and Compound 
Series 

Synchronous 

Spl t-phase induction 
Repulsion start-induction run 
Repulsion 

Capacitor start-induction run 
Capacitor 

Squirrel cage ; 

Polyphase wound rotor 
Shaded pole 

High cycle 


Constant 
Varying 
Adjustable 
Multi-speed 


A—Normal torque, normal 
starting current 
B—Normal torque, low 
starting current 
C—High torque, low 
starting current 
D—Higbh slip 


E-—Low -tarting torque, 
normal starting current 


SPEED | 


Squirrel Cage 
Classes 


F—Low starting torque, 
low starting current 
Torque 


Reversing 
Low voltage 


OPERATING 
CHARACTERISTICS 


6, 12, 32, ete. _ 
Open, self-ventilated 

Splash or drip-prooi 

Totally enclosed 


~ Explosion-proof 
Separately ventilated 





Horizontal 
Vertical 
Flange or face 
Bracket 
Resilient 
Shaftless 


‘ 
' 


| MOUNTIN( 


Sleeve 

Ball 

Tapered and straight roller 
Sleeve, self-Jubricating 
~ Sealed ball or roller 


Speed reducer (geared 
Clutch — : 
Brake 
Governor control 


Temperat ure-protect ied = 
Brush-lifting 


8 


BEAR- 


IN( 


‘3 | 


SPECIAI 
FEATURE 


~~ | ACD [ABCD BC 
| ACD | BC 


Elekraft Mfg 


The Electrical Mfg. Corp. 
Company 


Electric Specialty Co 
Fairbanks Morse & Co. 


General Electric Co 


ACD ACD | AC 
ACD JABCD] ABC | AB |ABCD 
ABCD ABC | ABC 


or BC BC | ABC 


A 

AB 

ABC | ABC | ABC | ABC] A 

ABCD] _ 

ABCD] | 
AB 


AB 


B 


ABCD 
ABCD 
a 


AC 


B 
B 
B 
ABC 
ABC Cc 
A( 


‘ACD [ABCD] ABC | 4Bc [ABCD 
ABCD __| ABC |ABCD} A 
ABCD} C | ABC | ABC} AC 
ABCD a we 
kat _|_B ABC 
ABCD B | ABC 


| acD |ABCD] ABC | ABC |ABCD] A 
ACD |ABCD lABC JABCD| A 
ACD |ABCD ~ | ABC | ABC | C 
| ACD |ABCD ABC | ABC 
j AC 
BCD B | ABC 


Ine. 


Haydon Mfg. Co 


- 
>~ 


C 


AC 
AC 


Flectrie Co., Div. 


The A. W. Haydon 
Company 


~ 


A 


_A 
A 
A 


A 


A 


Continued on second page following & 


Howell Electric 
Motors Co. 


Jack & Heintz 


Precision Industries, Inc 
Co 


Electric Co 


Lamb Electric Co 
Master Electric Co 
Ohio Electric Mfg. Co. 


Janette Mfg. 
Kingston-Conley 


ACD 
ABC | AB |ABCD] ABC | ABC 
BC | AB ABC | BO” 
BC P 

Cc Cc Cc Cc 
ACD] CG 
AB 3 





z 


AB 
B 


“B 


A | ABC] AB | ABC | ABC | AB 


ACD | ABC | AC 
ACD | C C 
AB | ABC” 


“ABC 

ABC | AB JABCD] ABC 
ABC | ABCD] ABC 
ABC | AB J|ABCD] ABC 
ABCD] ABC 

“ABC ABCD] ABC 
: ABCD] 


A | ABC] AB |ABCD] ABC 
“ABC | AB JABCD| ABC 
ABC ABCD] ABC 

i ABCD] ABC 

AC | AC 

: er 


| 


| ACD | ABC | ABC |ABCD] AC 
: | ACD |ABCD ABC | ABC JABCD] C 


ABC 
G 
ABCD ABC 


AC 


A 


A | ABC 
ABC | AB 


ABCD] ABC 
ABCD] ABC 

ABC 
ABCD} 
iil a ceaaits nee 
ACD | ABC 


ABC 


AC 


ELECTRICAL MANUFACTURIN( 








( 


A FLAMENOL CORD is visual evidence of a top-quality product 


On lamps and other appliances, such as 
radios, clocks, fans, etc., a G-E Flamenol 
Cord adds the touch of high quality and serv- 


ice that helps to build customer acceptance. 


Its smooth, clean lines, the molded-on plas 
tic plug, are backed by proved ability to with: 
stand the wear and tear of years of hard use. 
Fabricated, in one piece, the cord resists 
water, oil, acid, alkali, and will not deterio- 


rate in sunlight. Nor will it bloom or peel. 


Developed and factory-tested by General 
Electric, Flamenol Cords can help increase 
production of electric appliances by cutting 
valuable assembly and inspection time in 


manutacturing. 


Furnished today in smart ivory and brown. 
For information on Flamenol Cord Sets, 
write Section Q20-1012, Appliance and 
Merchandise Department, General Electric 


Company, Bridgeport 2, Connecticut 


*'] rade mark Rey. U. S. Pat. Off 
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ORIGINAL EQUIPMENT 


@: MOTOR (): 


SPECIFICATIONS 





F. A. Smith Mfg. Co., 


Redmond Co., Inc. 


A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


B. A. Wesche Electriz 


Engineering Co. 
Signal Elec. Mfg. Co 


Corporation 


Co. 
Westinghouse Electric 


John Oster Mfg. Co 
Packard Electric Div. 
General Motors Corp. 

Peerless Electric Co. 
Reliance Electric & 
Robbins & Myers, Inc 
Telechron, Inc. 

Valley Electric Corp. 
Wagner Electric Corp 


| 
| 
| 
| 
| 
| 
| 
| 


“AC |_| ACD |'ACD | ACD| A | |_ ACD | 
~|ABCD) ACD | ACD |__|! ABC | ABC |ABCD 
BC | ABC | |! AB | ABC | ABC” 


BC | B ~ | B | AB | ABC] ABC 


Shunt ‘and Compound ar =e C c ACD | | a 
Series ACD : ; Cc | CD} D /ACcD]_ | | C | ACD 
Synchronous : f 

Split-phase induction 

Rep usion start-indiction run 
Repulsion 7 
Cap witor start-induction run 
Capacitor oe 
Suirre! cage 

Polyphase wound rotor 

Shaded pole 

High cycle 


Constant ABC | ABC | BC | ABC 
1 BC | CD 
“BC | CD | 

Multi-speed | | A | AB | 

starting current 


B—Normal torque, low 

starting current 

C—High torque, low 

starting current 

D—Higbh slip : ; P 

E—Low starting torque, | | 

normal starting current A f ; Le AB ; 1 AB | B 

F—Low starting torque, 

low ctarting c:wrent Ez AB an Oe | i AB | B 
BC | | ; | BC |ABCD) 


Torque oe Dd = ne 
Reversing BC |ABCD| CD | C | ! | ABC |ABCD 
Gc ig Cc | ACD } AC | 5 i Gp 


Low voltage —6, 12, 52, etc. 
ee aaa qumuase 

| 

| 


| 
|S 


_Miniature, under 1 50hp. 
Fractional, 1/50 to 1 hp. 
Integral, 1 to 74% hp. 

Larger than 74% hp. 


HORSE- 


| PoweR 
> 
3 
> 


| 
| 
| 
| 























AB 


OPERATING 
CHARACTERISTICS 


_AB 
|_A B B 


| 


Squirrel Cage 
Classes 


BC |ABCD) ACD} ACD] __ ABC | ABC |ABCD 


Open, self-ventilated ne | | — 
BC | ABC | ABC | ABC | ABC | 


Splash or drip-proof ! 7 _BC ea ae # 
“Totally enclose) —————SCS~«&CS ¢| AC | BC |ABCD| ACD |; A |__| ABC | ABC |ABCD} 
BC | B | ACD] 4 ~B | B_ | ABC 


__ External fan-cooled = a Ea C 
_Explosion-proof |e |__| AB |__| ABC 
Separately ventilated BC ABC | BC | 


— | —_—_ | ——_- —— ee | ee | ee | 
} 


| 
Horizontal ACD | ABC | ABC | AC | BC |ABCD) ACD | ; _AB | ABC | ABC |ABCD) 
~ Vertical : ABC AC | BC |ABCD| ACD|/AcD| ABC | ABC |ABCD 





FRAME 





3 
I 


Flange or face AB ; BC |ABCD| ACD |/AGD|; ABC | ABC |ABCD} 


“Bracket eee ABC | ABC | AC | BC |ABCD/ ACD | ACD ___| ABC | ABC |ABCD 





Resilient A | ABC] A | A_ ABCD| _ es ____| ABC |_| ABC | 
Shaftless ; A B | AB | B | ABC 
Sleeve ! ABC | ABC | AC | BC /ABCD) ACD | ; A |__| ABC ABCD| 
Ball ACD | ABC | ABC | _BC_|ABCD} ACD | ___| AB | ABC ABCD| 
Tapered and straight roller a BC | | : ; / ABCD 


Sleeve. self-lubricating ee ol ABCD ACD : y . 
Sealed ball or roller ABCD] AB | 
cciepencaen lh nemaaiieape commences cena comment 


Speed reducer (geared) ‘ BC _|ABCD} i= ABCD| 











| MOUNTIN( 








BEAR- 
INGS 








=e eee Aad eee ae A i 
; BC |_ 5; ABC | ABC” 





Brake 

Governor contro | 
Temperature-protected A | ne 2 a 
Brush-lifting ea a -owa oe: © 


SPECIAL 
FEATURES 


ELECTRICAL MANUFACTURING 





Initial Step to Economy... 
The Drafting Table 


r 


Profitable assembly or manufacture of your product begins on the drafting 
table. Here, economical means of precision production as well as functional 
beauty and efficiency of the finished product are planned. 


The Metal Men of Manitowoc are skilled in serving an imposing 
variety of industries. Manufacturing facilities are strained to capacity, 
but in the not-too-distant future we will again be able to offer you our 
combined experience in helping to solve engineering and design problems. 


FULL FACILITIES FOR CONTRACT MANUFACTURE 


@ Engineering and Design Department @ Annealing Ovens 
@ Complete Machine Shop and Die-Making @ Heat Treating Equipment 
Facilities @ Gas and Electric Welding ALSO MAKERS OF 
@ Spacious Aluminum Rolling Mills @ Four Large Fabricating Plants 
@ Wide Range of Stamping Presses @ Complete Finishing Facilities M | R R O 


The Finest Aluminum 
CONTRACT, AUTOMOTIVE AND AVIATION DIVISIONS Cooking Utensils 


ji? x; 
ee We RG omar One 
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We think so 
Our 


—and so do our customers. 


tests are discontinued after 30,000 
They’re good! 


on-off cycles. 


SPST ROTARY SNAP SWITCH 
3A—125 V., 1A—250 V. Catalog No. 100 
Ve” IPS x 5/16” Shank, Single Hole Mounting 

6” Leads, One Knurled Nut 


Listed by Underwriters’ Laboratories, Inc. 


ELECTRIC & 


MFG. CO., Ince. 


56th ST. & 37th AVE. 
WOODSIDE, N. Y. 


WRITE DEPT. A 


ANOTHER 
SPECIAL BY 
PROGRESSIVE 











Sintered Powder Metal Compacts 
May Fit Specialized Needs 


(Continued from page 135) 


than those used for making bronze, some makers of 
powder compacts expect iron to replace bronze for 
many bearing applications. Iron can also be alloyed 
with many other metals to form strong and corrosion- 
resistant sintered compacts as well as compacts having 
excellent magnetic propertiés. 

Where a resin is used as a binder with iron powders, 
useful inserts can be applied and certain properties not 
otherwise attained are realized. Moreover, the tem- 
perature required to flux the resin is much lower 
than that commonly required for sintering and may sim- 
plify and expedite production, thereby lowering costs. 
Small percentages of copper are added to iron in some 
compacts partly to lower sintering temperature. 

Copper powder is the base for many non-ferrous sin- 
tered compacts and has been used most widely in pro- 


Amplex Div., Chrysler Corp. 


Fig. 9—Bars and cored tubes produced from powdered 
metal that is compacted and sintered. Such material 
is readily machined. 


ducing bronzes that contain, as a rule, about 90 pe 
cent copper and 10 per cent tin. In some cases, smal! 
percentages of graphite are added to bronze powders, 
especially those for bearing applications, but there ar« 
differences of opinion as to the value of graphite in 
such alloys. An advantage of compacts made fron 
copper and tin is that they can be sintered at the com 
paratively low temperature at which, or slightly below 
which, tin melts. 

Alloys containing copper and nickel have special 
utility for some sintered compacts. Such alloys art 
high in corrosion resistance and, if nickel content is 
high enough, a “white” or nickel-like color is attained. 

Some parts, including certain ones for electronic ap- 
plications, have been made by sintering pure copper 
compacts and such compacts have also been used to 
make parts in which the ductile properties of copper are 
needed to facilitate such operations as coining aftet 
sintering. 

Copper is, of course, the base metal for brasses and 
ready-alloyed brass powders are now available for com 
pacting and sintering. Sintered brass compacts can als« 
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Nickel-Chromium 
Resistor Wire 
That First Made 
Electrical Heating 
Practical! ... 


Hot water and plenty of it . . . drawn from dependable electric water 
heaters equipped with long-lasting CHROMEL Heating Element Wire! 


HETHER you're producing water heaters, toasters, ranges or 
W roasters, you'll do well to specify the exclusive use of CHROMEL 
Resistor Wire. For CHROMEL, the original Nickel-Chromium alloy, 
represents an important quality feature to any line of electrical heating 
appliances. Bright, shiny and durable. CHROMEL elements get hot and 
stay hot for a long, long time. 


Further, CHROMEL offers important manufacturing advantages. It’s a 
smooth wire . . . free of slivers and nice to handle . . . with uniform re- NICKEL / CHROMIUM , 
sistance, right temper and even stretch when coiled. Vdd 


If you haven't yet “discovered” CHROMEL, why not get acquainted next 
time you order resistor wire. Our Catalog-M contains much useful infor- 
mation and full technical data. Want a copy? ‘TRADEMARK REG. U. S. PAT. OFF. 


HOSKINS MANUFACTURING COMPANY ©e Detroit 8, Michigan 
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Manufacturer Will Buy 
Metal Fabricating Plant 


Also Offers Exceptional Production 


and Marketing Facilities for New 
or Established Products 


One of our clients, an aggressive company 
with abundant resources and modern plant 
equipment, is interested in contacting one 
or more manufacturers who have a sub- 
stantial backlog of orders for assembled or 
fabricated metal products. Electrical ap- 
paratus especially interesting. 


Our client will either buy the business, 
purchase a division of the business or con- 
tract to produce and market the product. 


Will negotiate with principals only . . . 
no brokers. 


WUMBERT & JONES: 228 E. 45th ST.- NEW YORK 17, N. Y. 











A.C. CURRENT ANYWHERE! 


KATOLIGHT PLANTS and GENERATORS 


Furnish same kind of current as city highlines for 
operating standard A.C. appliances and radios. For 
standby or continuous service. Ideal for farms, 


cottages, trailers, filling stations, resorts, construc- 
tion work, hospitals, etc. 





GOOD DELIVERY on 32 VOLT MOTORS. 

Available in %4, % and % hp., all steel con- 
struction, high efficiency. Suitable for vertical or 
horizontal mounting. 

During the past few years, we have developed a lot 
of “know-how.” Give us a chance on your special 
requirements. Have facilities for building special 
motors and generators. 

Manufacturers of A.C. and D.C. Generators, Rotary 
Converters, Motor-Generators, Frequency Changers, 
Gas-Engine Driven Battery Chargers, High Frequency 
Generators, etc. 






| 








KATO ENGINEERING COMPANY | 


MANKATO, MINNESOTA | 


be made trom mixtures of copper and zinc powder. Tt 
sintering temperature range of some brasses is increase | 
by the addition of small percentages of phosphor 
which also improves certain physical properties. 
reasonably wide sintering temperature range is advai 
tageous because it is not easy to hold sintering furnac: 
temperatures closer than +10 F. 

Until recently, brass has not been much used i 
sintered compacts largely because the prevention \ 
dezincification in sintering has been something of 
problem. But, by proper-control of furnace atmosphere. 
and temperatures, the problem has been solved and it is 
expected that brasses will be used much more widely 
in the future, especially as metal costs are lower tha: 
for bronzes and the supply of tin for bronze is stil 
quite limited 


SPHERICAL PARTICLES 


Both copper and brass particles in the form of smal! 
spheres are compacted and sintered for use as filters, 
separators, flow control devices, flame arresters and 
breathers, in such applications as internal combustion 
engines, refrigerating equipment, lubricating devices 
oil burners, pumps, explosion-proof motors and the like 

In such highly porous devices as filters and flame 
arresters, the degree of porosity is controlled in part by 
the size of spheres used. Porosity is varied up to 50 
per cent or more and the denser the compact, of 
course, the smaller are the voids between particles 
Flow through a porous compact varies with its porosity 
and also to some extent with the thickness in the direc- 
tion of flow. Sintered compacts of this type are avail- 
able in disks, cones, plugs and other shapes. Strength 
is adequate for a large range of uses but is below that for 
sintered compacts of the same metals formed by small 
irregularly shaped particles under the same pressures. 

Alloys based upon aluminum have been produced 
in the form of sintered compacts but involve certain 
difficulties (such as the galling of dies) that have not 
been favorable to extensive use. As the same or similar 
alloys can also be die cast and forged, as well as rolled 
and extruded for fabrication on screw or other ma 
chines, the production of sintered compacts from alumi 
num powder has been quite small to date. 

It is worth noting that the density and strength of 
sintered compacts is improved by increasing the pressure 
applied in compacting. In general, the pressure ranges 
from 25,000 to 50,000 psi but sometimes is higher 
Increasing the pressure decreases the maximum size 
of the part that can be made in a press of a given ca- 
pacity, of course, and it also increases costs, including 
those involved in die maintenance. Extreme density 
should not be demanded, therefore, unless such added 
cost as is involved is known to be justified by gain in 
strength or other property attained with the higher 
density. 

In many cases, sintered compacts are subjected to 
coining or equivalent operations after cooling to room 
temperature. This is commonly done to control size 
within closer limits and is a rapid operation but re 
quires the use of a die in a press, which may be the 
same one or of the same type in which the powder 1s 
compacted originally. A somewhat smoother surface 
commonly results from coining and a slight increase in 
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*ANSONIA 
/\ lenge 
thttble w Wee... 


Proved in Wide flexibility in application 
is another value exceptionally 
many difficult installations, true of Ansonia Ankoseal. 


FOR 


Control Cables 


and cables retain their flexibility Cables requiring high dielectric 
strength, unusual resistance to 


h h 1 to a wide ran f heat, moisture, acids, alkalies 
poe —_ r - and other destructive agents. 


Ansonia Ankoseal insulated wires 


temperatures, hard usage High Frequency Transmission 


df bend; Portable Cables 
an requent pendin 
q 8 Ankoseal provides an insulation 


adaptable to the requirements 


and twisting. of each application. 


Ansonia not only offers Ankoseal to meet a 
variety of insulating problems but our 
engineering staff has designed many 
cables for specific purposes. 
You are invited to consult us regarding 


your wire or cable problems. 


THE ANSONIA ELECTRICAL DIVISION 
ANSONIA,. CONNECTICUT of 


NOMA ELECTRIC CORPORATION, NEW YORK, N.Y. 
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density, the effect being to close in the pores. 





HERE’S THE PORTABLE NEW Sintered compacts are readily machined, in genera, 
but as a rule machining is needed only to produce wu - 
( S ( | [ [ () § ( () ” f dercuts or to form threads that cannot be produced in 





the compacting operation, unless the dimensional limi. 
specified are closer than can be held as sintered «1 
j as coined. 

£1 At least one maker of powder compacts furnish:- 
them in the form of short bronze or iron bars or thic! 

wall tubes and in plates from which parts of various 
shapes can be cut by machining, much as from ordinar\ 
bar, tube or plate stock. This makes it possible to gain 
the advantages of porous sintered compacts without ir 

vesting in a special die, say for experimental purposes 
or for parts needed in quantities too small to warrant 
making a compacting die. There is available also, of 
course, a large range of sizes of bushings, with and 
without flanges, produced from stock dies, and thrust 
washers in stock sizes are also available. 





ZDOCKETSCOPE 


LIGHT, FLEXIBLE 
INEXPENSIVE 
AND COMPLETE 


A 2” ‘‘pocket-size’’ 
‘scope incorporating 
the cathode ray tube, 
vertical and hori- 
zontal amplifiers, 
linear time base os- 
cillator, synchroniza- 
tion means and self- 
contained power 
supply. 













® So SMALL in size (4 x 63%” x 10’) @ So LIGHT 














in weight (5% Ibs.) © So COMPLETE in perform- As there are today not less than a score of companies 
ance @ So INEXPENSIVE in price @ Plus WIDE- h: ake parts j > form of sintered compacts and 
ANGLE VISION: on shelf, on floor, on bench | that make parts in the form of sintered compacts an 
@ Plus RETRACTABLE LIGHT SHIELD: for in- each is constantly making dies for compacting new parts, 
creased visibility | only a small fraction of the total number of shapes and 
sizes of illustrated i i his 

FOR DELIVERY sizes of parts can be illustrated in an article such as this 

: It is apparent, however, that sintered compacts have ex 

Contact your nearest jobber. If he doesn’t have the . age : 

POCKETSCOPE available, contoct us direct. ceptional utility for many electrical as well as for other 
related purposes. The range of utility is narrowed 

a WATERMAN PRODUCTS CO. by competing products where the unique characteristics 
= HM CORPORATED of a porous metal are not essential but, within this range, 
. an a OM. the electrical manufacturer clearly can use this type of 
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ay product to considerable advantage. 























Control Your E and I with 
Variable-Ratio Autotransformers 
(Continued from page 139) 






AVAILABLE FOR 
IMMEDIATE DELIVERY 


Underwriters Approved 

For small appliances such as lamps, radios, etc. 18 Ga— 
2 Cond. Parallel Rubber Covered Rip Cord 

Extra Flexible Stranding 

Integral Synthetic Rubber Sheath 





delta connections double the unit power rating and 
permit control of the load either to line voltage or to 
normal overvoltage. The Y-connection more _ than 
triples the unit rating because the overvoltage feature 
is used to operate three 115-volt units on 230 volts or 
three 230-volt units on 460 volts. This is possible as, 
in going from delta to Y, the voltage appearing across 
the Y arms is 133 for a 230-volt delta and 266 for a 























Per 1,000 ft. 
1500 ft. Reels $14.65 


Underwriters Approved 


_ For appliances, small equipment such as refrigerators, 
washing machines, etc. 
18 Ga.—2 Cond. Type SJ Round Rubber Jacket .300 O.D. 
Per 1,000 ft. 
500 ft. Srools $29.70 


Underwriters Approved 


For appliances, small equipment such as refrigerators, 
washing machines, etc. 

18 Ga.—3 Cond. Type SJ Round Rubber Jacket .340 O.D. 
For use where ground lead is required 
















Per 1,000 ft. 
500 ft. Spoo's $37.90 M 


Large quantities of sinzle conductor lead wire in stock in 
gauges of from 23 to 4. 








Send us your requirements. 






eRe LTT: WIRE & SUPPLY Gok | Fig. 11—Variable-ratio autotransformers in lial. 


5738 ELSTON AVE. CHICAGO 30. ILLINOIS with a balanced inductance between the sliders to limit 
circulatory currents. 
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WE'RE SPECIALISTS IN 


To produce iron handles with the shaped com- 
fort and smooth touch appeal demanded by 
modern consumers requires expert technique on 
the part of designer and plastics molder alike. 

No half-way measures get by the users. They 
know real “‘touch appeal’”’ when they feel it and 
we’ve developed a keen sense of ‘“‘know-how’”’ 
when it comes to shaping comfort and smooth- 
ness into molded plastics. 

This ability just didn’t ‘“happen’’. It grew 
out of the extreme care we maintain in every 


phase of plastics molding. For instance, the 
strict attention we pay to close tolerances and 
accurate molds is insurance that your order 
reaches you exactly as specified. And you can 
be sure you won’t receive any “‘duds”’, because 
of the thoroughgoing inspection we give every 
finished piece. 

If your product calls for ‘“‘better than speci- 
fied’’ molded plastics that save you time 
and expense, consult us—without obligation, 
of course. 


CHICAGO: Phone Central 8431 BUFFALO: Phone Grant 856/ 


DETROIT: Phone Madison 2146 CAMDEN: Phone 2215 
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BRONZE BOLTS 


STAND THE STRAIN 
Suspend 3 Miles of Drill Pipe 


In modern oil wells the draw works are often re- 
quired to lower and hoist more than 15,000 feet of 
drill pipe. Think of it! 3 miles of pipe weighing 30 
pounds per foot! 

Brakes on the draw works are constantly in use 
sustaining the entire load. For this rugged service 
Raybestos-Manhattan, Inc., have perfected a brake 
block and fastening device which depends upon 
Harper Bronze Bolts to withstand the shearing force 
of this tremendous weight. 

Harper Everlasting fastenings made from high 
strength non-ferrous and stainless steel alloys are 
consistently specified by engineers to fight damp, 
rust-producing atmospheres and corrosive chemicals 
that would soon weaken common steel. 

When you have a fastening problem in your in- 
dustry, Harper engineers can help you. 


THE H. M. HARPER CO. 


2¢ Fletcher Street, Chicago 18, Illinois \>y 


Branch Offices: New York City, Philadelphia, 
Leos Angeles, Milwaukee, Cincinnati, Dallas 
Representatives in Principal Cities 


Bronze bolts hold [4 
Raybestos-Manhattan 
blocks securely. May 

be loosened easily 

for installation of 

new blocks 


oe 


m eo 


Lee 


Draw Works on a 
modern oil well. 


tm 
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460-volt delta. As a consequence, Y-connected auto 
transformers have kva ratings 3.47 times that of a 
single unit, but overvoltage load operation is not 
possible. 

-arallel operation of variable-ratio autotransformers 
requires the use of a balanced choke, Fig. 11. This 
choke suppresses circulatory currents that might other- 
wise exist due to the difficulty of maintaining both 
brushes always at the same potential. Chokes are 
available only for the largest sizes as small-unit parallel 
operation is not recommended for the reason previously 
stated. 

Variable-ratio autotransformers also lend themselves 
to many special purposes. They have been used in test 
circuits to provide a varying impedance and as alter- 
nating-current voltage dividers on oscilloscopes, par- 
ticularly with magnetically deflected beams where their 
good regulation characteristics preserve linearity be- 
tween deflection and voltage. 

Special forms of these devices have been used ar 
selsyn transmitters. Such units require special wind 
ings and are justified only in quantity. Other multiple- 
wound autotransformers have been constructed from 
time to time but usually their application is so limited 
that economic production is impossible. 


Industrial Design 
in Partnership with Engineering 
(Continued from page 122) 


engineers of Eastman. As the camera is to be housed in 


a molded plastic case, we called in expert counsel on 
the plastic molding problems involved, to supplement 


our own broad experience in the plastics field. We de- 
veloped complete working drawings of this highly tech- 
nical product, and when the design was sufficiently 
crystallized we made an appearance model. When this 
was approved and the detailed drawings completed, tw« 
prototype, operating models were built, the plastic parts 
simulated in aluminum and brass. These functioned 
perfectly, and in their construction only two or three 
minute changes in detail were found advisable. The 
camera was ready for tooling. 

In another instance, a client who makes productior 
machinery of a special type is developing a new, auto 
matic model to perform multiple operations on a larger 
scale than ever before. The principle of the new ma 
chine has been perfected and proven, but the client’s 


SPE 
| 


Led 


engineers responsible for its development are over 
burdened and unable to complete it as rapidly as they 
wish. We have worked with them on numerous models 
and our engineers are thoroughly familiar with thei: 
problems. We have been asked to enter the picture 
at an earlier stage than we normally would do, complets 
the engineering development and at the same time cast 
the elements of the machine in their final, visual forms 
This is being done, with the client’s engineers required 
only to check and approve our work as it progresses 
leaving them free to give their time to other urgent 
duties. 

These are examples of a greater-than-usual share in 
product design, varying from partial assistance to the 
client’s engineers to complete responsibility for the prod 
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MORE THAN 4850 TYPES OF EVERLASTING FASTENINGS IN 


BRASS, NAVAL BRONZE, SILICON BRONZE, MONEL, STAINLESS 
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this may guid 
YOUR PRODUCT to 
a WIDER MARKET 


What you see above is a kind of tubing day products ranging from watches to instruments 
that’s very different from any you're used to. It to machines . , . perhaps including yours. 


is flexible, high-tensile, moisture-resistant, acid- To many products, U. S. Radium Corporation is 
resistant — and plainly visible in total darkness. applying self-luminous (radio-active) , fluorescent, 
You don’t need tubing to profit from the idea or phosphorescent materials in a wide range of 
behind this unusual application of luminescence, brilliant, standardized colors — materials that are 
developed for the armed forces by the United vastly superior to prewar varieties in stability and 
States Radium Corporation. (During the war, in duration of useful life. 
luminous flexible tubing proved highly valuable 
in a wide variety of uses as a guide or marker at 
night.) Inside the transparent tubing material is Luminescence provides continuous light without 
an even coating of radioactive material which gives flame or electricity. It facilitates the use of things 
it a uniform brightness from end to end. at night... simplifies work that must be done with- 
out ordinary illumination. To see how lumi- 
nescence may broaden the market for your product 
In perfecting materials and application methods —or facilitate the use of your equipment — send 
for the production of numerous war uses of lumi- us details of the assembly and the purpose you have 
nescence, U. S. Radium Corporation greatly ad- in mind. Write United States Radium Corporation, 
vanced the science of luminescence — which now Dept. D1, 535 Pearl Street, New York 7, N. Y. 
stands ready to broaden the utility of diverse every- *Trade-mark reg. U.S. Pat. Office 


SEE HOW LUMINESCENCE CAN SERVE YOU 


TODAY LUMINESCENCE HAS BROAD APPLICABILITY 


amen E RENEE RERNSnhenanenNCONNEUNNEIEETEReNEpeoCEEeeS soceeeees-PRODUCTS OF U. S. RADIUM------- 


Luminescent Materials: Radioactive, fluorescent, phosphorescent 


UNITED STATES Luminescent Dials: Radioactive, fluorescent * Powders: Cathode 
RADIUM CORPORATION ray tube, television tube ° Radium Locators: Pendants, lenses, 


buttons, screws, markers * lonotron Static Eliminators * Radio- 
MAKERS OF UNDARK*® RADIUM-LUMINOUS PRODUCTS FOR 31 YEARS active Foils lalpha-rayionization sources) °* High-Accuracy Dials 
{nonluminescent) * Luminous Reticles and other specialties * Sil- 


hovette Illumination of clocks, watches, and instruments 
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The New Brush Holder 
with the 4 Features 


1. Clamp mounting eliminates close tolerances on stud 
diameters—and avoids stud marring. 


2. Stop screw prevents displacement of brush under 


shock. 


3. Undercut Trigger for spring adjustment maintains 
position under shock and vibration. 


4. Cotter pin and slip stud allow rapid easy spring re- 


placements. 


Send for folder with descriptive engineering data 
We manufacture special brush holders for specific re- 
quirements; your inquiries are solicited. 


Pusurx Mera Provucrts, Inc. 


100 SIXTH AVENUE, NEW YORK 13, N. Y. 


Specifications 


1/15 HP; 4500 RPM 

Series Wound; 
Continuous Duty 

115 Volts AC and DC 

3-21/64” diameter; 
4," overall 

Weight—3 Ibs. 13 oz. 

Type EU-450; Model 3 


sat: P 


This high-speed Ostermotor gives 
smooth, vibrationless performance 
for long, trouble-free life ... 


The Type EU-450 high-speed 
Ostermotor (4000 to 8000 
RPM at full load) has high 
starting torque and varying 
speed characteristics. Light 
weight and small, it operates 
on both AC and DC and has 
a wide variety of applications, 
such as small tools, blowers, 
and dental equipment. 


This is but one example 
of the custom-built univer- 
sal motors we are manufac- 
turing. Other special motors 
made to order by Oster are 
split phase, capacitor, and 
synchronous induction mo- 
tors in the 1/2000 — 1/10 
HP range. Write for com- 
plete information. 


Send your specifications today to — 





JOHN OSTER MFG. CO., 8 Main Street, Racine, Wis. 


Specialists in special motors — series, split phase, capac- 
itor, synchronous, and shaded pole in fractional hp ratings. non 
| SERS RNA EKER NN A Me TRESRE TIERS MA ARRAS 
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uct. We have cited these instances from our own expe- 
rience, but there are several other industrial design or- 
ganizations capable of rendering the same kind of ex- 
panded service. In our own case, our engineering 
ability proved of substantial value in the war effort. 
Since the first of May, 1942, we have been under con- 
tinuous contract to the Bureau of Ordnance of the Navy 
for research and development. In the interval, more 
than 130 projects have been assigned to us, more thas 
70 of them in the field of pure engineering research o1 
the development of new, unprecedented automatic mech 
anisms, the improvement of existing ordnance, etc 
These activities have had nothing to do with appearance 
design, “streamlining,” or increased sales apeal. Every 
assignment has been successfuly completed, and every 
mechanical design so far developed has not only bee: 
approved but actually built and accepted by the Navy- 
an enviable record. Our performance was acknowl] 
edged in the spring of this year by the Naval Ordnance 
Development Award to our Los Angeles and New 
York groups, with special citations for “exceptional 
services” to 28 individual members of the staffs. This 
record indicates that our engineering abilities are not in 
the dilettante class, to say the least. 

But it should be stressed that engineering service is 
an adjunct to industrial design and not its principal ob 
jective. It is intended to assist in the swift, economical, 
completely practical attainment of the merchandising 
objectives at which industrial design is aimed, and in 
the great majority of instances it serves merely as a 
more effective means of collaboration between designer 
and client. 

I know of no instance, in our record or that of any 
other industrial design organization, where the good 
will and assistance of the client’s engineering staff was 
not essential to success. This cooperation is almost in- 
variably forthcoming, since engineers as a class are a 
helpful sort who welcome a blending of abilities. It 
may be necesary at first to overcome a natural suspicior 
of outsiders, and sometimes there are previous unhappy 
experiences to be lived down. But once convinced of 
the sincerity, modesty and competence of the designer’s 





@ @ Here is a specially insulated chamber at the East 
Springfield (Mass.) Works of the Westinghouse Electric 
Corporation where electric fans are put through their 
paces to test life-expectancy. Chamber is maintained 
at 100 F and is equipped to test 60 fans which run con- 
tinuously day and night, except for one weekly and one 
monthly pause for test and check-up purposes. 
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SELENIUM * 


4. ea aa 


IMMEDIATE 
DELIVERY 


Manufacturers of a broad line of SELENIUM 
Power and Instrument Rectifiers, Photo-Electric 
Cells and allied scientific products. 

Solve your rectification problems with 
SELENIUM. SELENIUM rectifiers are rapidly 
becoming standard in industry. Check these 


outstanding features: 
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Permanent characteristics. 

Adaptability to all types of circuits and loads. 
Unlimited life—no moving parts. 

Immunity to atmospheric changes. 

High efficiency per unit weight. 

Hermetically sealed assemblies available. 
From 1 volt to 50,000 volts RMS. 

From 10 micro-amperes to 10,000 amperes. 
Economical—No maintenance cost. 


SELENIUM CORPORATION OF AMERICA 
Affiliate of WICKERS, Incorporated 


1719 WEST PICO BOULEVARD @ LOS ANGELES 15, CALIFORNIA 


Export Division: Frazer & Hansen, 301 Clay Street, San Francisco 11, Calif. 
In Canada: Canadian Line Materials, Lid., Toronto 13, Canada 





PARAMOUNT Paper 
Tubes are used for 
coils in the field assem- 
bly of the motor in this 
Telechron electric clock, 
the “Telalarm, Jr.", as 
in all electric clocks 
made by Telechron, 
Inc., Ashland, Mass. 


This is typical of the wide use of PARA- 
MOUNT i tubes by leading manufac- 
turers of electrical, radio and electronic 
products. 

With over 15 years of specialized expe- 
rience, PARAMOUNT can produce exactly 
the shape and size tubes you need for coil 
forms or other uses. Square, rectangular, 
or round. Hi-Dielectric, Hi-Strength. Kraft, 
Fish Paper, Red Rope, Acetate or any com- 
bination, wound on automatic machines. 
Tolerances plus or minus .002”. Made to 
your specifications or engineered for you. 
Samples and prices on request. 


Write for Arbor List of over 1000 sizes 


PARAMOUNT PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Indiana 
Manufacturers of Paper Tubing for the Electrical Industry 


4% WAYS TO END ALL CORD 
AND CABLE SERVICE FAILURES 


STRAIN RELIEFS 


interruptions due to cable and 
cord connection failures are elim- 
inated because they anchor the 
cord to the product at the point 
of strain. GRIPMASTER Strain 
Reliefs can withstand pulls up to 
100 Ibs., and are acceptable to 
Underwriters Laboratories. All 
types Reg. U. S. Pat. Off. 


4 men a : ‘ 7 WRITE 
INSULATED TYPE se / FOR 


WIRE BINDING ==> i SAMPLES 
SLEEVES—Preventing fray- | — : e ; AND 
ing of cord ends, these | — : 

specially-treated rubber : fe LITERATURE 
tubes care available in five is 2 Seal TODAY! 
sizes to fit wires to .790 a 1 


GEORGE WALKER COMPANY 


118 AMSTERDAM AVE., PASSAIC, NEW JERSEY 





group, the client’s technical staff go all out for a com- 
bined success. 

I do know of a few instances where, due to internal 
political conditions over which an outsider had no influ- 
ence, this did not happen. The result is an inevitable 
stalemate, and the only thing the designer can do is 
to withdraw from the picture. There also have been 
instances where the designer claimed more credit for 
the result than was actually due him, and the client’s 
engineers conscious of their own great contribution t¢ 
the common result, are quité naturally sore. Sometimes 
the designer is made to appear to be doing this, through 
no fault of his own—the client’s advertising department 
may be over-eager to capitalize whatever public reputa- 
tion the designer may have and exhibits him as the sole 
originator of a product which he knows very well is a 
joint effort. A wise designer is very scrupulous to 
claim no more than his just share of responsibility in 
every instance, and careful to extend credit to all his 
collaborators. It is just as important to do this within 
the client’s organization as it is in public. 


KEEPING CONFIDENCES 


Another and even greater care which the designer 
must exercise is in relation to the confidential informa- 
tion that must necessarily be given him. A designer’s 
relation to his client is just about as confidential as a 
lawyer’s or a doctor’s, and the necessity of guarding the 
client’s interests extends indefinitely, and does not lapse 
with a contract. 

When a designer serves a client continuously for a 
long period of years this problem is relatively simple 
The designer becomes an intimate member of the fam- 
ily and as a matter of course he knows many of the 
family secrets—not merely those having to do with 
his own design assignments. But he serves no com- 
peting accounts and as a matter of confirmed habit he 
keeps his trap shut. His own organization must share 
some of his information, but the better design groups 
are quite stable, with a minimum of turnover in person- 
nel and this seldom in the higher brackets. The de- 
signer’s associates are imbued with the same respect for 
confidence and appreciate that it is a vital responsibility 

The same rule holds, also, with shorter term relation- 
ships—the client’s information must be guarded as care- 
fully after the relationship ends. A designer does not 
work simultaneously for competing accounts, but he can- 
not agree never to work for a competing account after 
the one which has prior call no longer needs his services 
He knows, however, if he has any sense at all, that the 
best way to lose the confidence of a later client would be 
to divulge information obtained from an earlier one. 

For instance, we have worked successively for three 
different oil companies on service station design. The 
accumulated experience has been valuable, of course. 
but lapse of time and different circumstances have called 
for quite different solutions of each problem. And none 
of these clients has learned from us a thing about 
the methods or plans of the others. 

Again, we served a fountain pen manufacturer for 
several years before the war, and now after the wat’s 
interval we are serving another. Some of the plans 
of the first client have not yet been carried out, but we 
guard the knowledge of these plans as carefully as if 
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THE VOICE COMES CLEARLY 


a 


... when the Microphone Cable is 
insulated withDu Pont P _ 


The chief function of the crystal micro- 
phone cable made by Lenz Electric Mfg. 
Co. is to carry the speaking voice over 
public address systems, in lecture halls, 
Offices, factories. And the chief reason 
Lenz chose Du Pont Polythene for in- 
sulating this cable is this: No matter 
whether the frequency is 60 cycles or 60 
megacycles, the dielectric properties of 
polythene remain constant—bring the 
voice in clearly. 
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Cross-section (4 times actual size) of microphone cable 
No. 1253-A made by Lenz Electric Manufacturing Co., 
1751 North Western Ave., Chicago, Ill. Construction is 
as follows: Conductor stock—8 strands No. 36 AWG 
tinned copper, 2 strands No. 31 AWG phosphor bronze. 
1/32-inch wall of polythene, applied to an O.D. of .082 
inch. Shield of No. 36 AWG tinned copper, 4 ends. 
1/32-inch wall outer jacket. 


This constancy of polythene is one 
of the reasons polythene is widely used 
in television, in radar, in high-frequency 
cable of many other kinds. Other advan- 
tages of polythene are: 


e@ Because of the high dielectric characteristics 
of polythene, only a minimum thickness is needed. 


e The dielectric constant of polythene (2.2—2.3) 
and its power factor (less than 0.0005) remain 
almost constant in temperatures from —50°F. to 
220°F. 


e@ Polythene is chemically inert, and light in 
weight (specific gravity: 0.92). 


@ Polythene retains its toughness and flexibility 
at temperatures from —50°F. to 200°F. 


For complete data on polythene, write 
E. I. du Pont de Nemours & Co. (Inc.), 
Plastics Dept., Room 1310, Arlington, N.J. 
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BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 











SELETRON 





we're specifying 
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They last longer, weigh less, dissipate maximum 
heat, assure less trouble in production, less 
trouble-shooting in the field ... these are among 
the reasons electrical engineers pick SELETRON 
Selenium Rectifiers—built on aluminum—for power 
applications. 

With eight standard disc sizes, SELETRON pro- 
vides output from 25 milliamperes to thousands of 
amperes over a wide range of voltages. SELETRON 
disc arrangements in infinite number of series and 
parallel combinations assure stacks that meet indi- 
vidual voltage and current needs with prescription 
precision. 

Consultation with Radio Receptor engineers costs 
nothing, can help much. Informative bulletin and 
SELETRON application data sheets are also yours 
for the asking. Mail coupon today. 
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i Radio Receptor Co., Inc. | 
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we were still receiving the original retainer. 

As a matter of fact, confidence is the basis of a de 
signer’s successful relationship with his client and par- 
ticularly with his client’s engineering staff. Winning 
this confidence is the designer’s first responsibility, since 
he is the unknown outsider, and continuing to deserve it 
is his second. There must first of all be confidence in 
the designer’s integrity, and then in his ability, and 
this must extend to his associates on his staff. There 
must also be confidence that the designer recognizes 
the cooperative nature of any design undertaking, and 
will not hog the credit. Lastly there must be confidence 
that whatever confidential information is divulged t« 
the designer and his staff will be guarded as such, now 
and henceforth. 

On such a basis of mutual respect the association ot 
industrial designer, coming fresh to a problem with ex 
perience in many industries, and client’s technical staff. 
thoroughly versed in their special problems, can be 
greatly productive. And it has been proved so in in 
numerable instances. 









Look to Structural Plastics for 
Housings of Electrical Products 
(Continued from page 146) 


are a dry-ice cooler for picnic use and a collapsible 
canoe which, although non-electrical, are indicative o/ 
how light weight and reduction of costs may be applied 
to design of electrical products. 

Also a wartime development are certain structures 
based on extremely lightweight cores to which high 
strength, high-density skins were applied to take the 
primary bending and deflection load. Essentially these 
structures are of box-girder construction. Typical of 
such structures was the balsawood-core plywood used 
in the RAF “Mosquito” bomber. The balsawood was 
used as interlayer between two highly stressed molded 
plywood skins. Later developments indicated that 
foamed resins offer many advantages over balsawood. 
primarily with regard to permanence. 

Several of the low pressure resins and several thermo 
plastic resins have been produced as foamed materials 
and it is only a matter of cost that at present holds 
back a large-scale use of such combined structures. A 
similar development is the so-called “honeycomb” type 
of paper- or cloth-base laminate. Essentially, it is 
manufactured in the same manner as any other low 
pressure laminate, but by virtue of the corrugations in 
the individual webs and the wide spacing, the overall 
mass has a very low density. 

These materials are not intended for use by them 
selves, but in combination with higher-stressed skins 
which can be made from the same type of plastics o1 
from a variety of metals. The box-type construction 
thereby created is obviously capable of withstanding 
tremendous flexural pressure. Wherever thick walls 
of high insulation value and great rigidity are needed. 
they will bear investigation. 

A word picture of the do’s and don'ts in all these 
materials could fill several books. Instead, the reader 
is urged to give careful study to the table of properties 
(Table I) in which has been concentrated much scat- 
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FOR MORE THAN 68 YEARS- 


SYMBOL OF SERVICE 2 Wany Yndustries 


Seymour Service includes all branches of metal fabrication, touches untold thousands of allied industries. Silver and other 
plated wares, electrical instruments and appliances, optical goods, j2welry, musical instruments, marine hardware — the 
list of products served by Seymour alloys is great, and grows constantly greater. Nearly seventy years ago, this company 
began business, supplying a few thousand pounds of nonferrous alloys a year. Today the output runs into millions of 
pounds per annum. Brief descriptions follow. We shall be glad to amplify and apply them to your particular problem. 


NICKEL SILVER 


A wide ductility range makes this the perfect alloy tor spinning, 
drawing and stamping. Its silvery white color makes it an ex- 
cellent base for silver, nickel and chromium plated ware; eventual 
wear leaves no unsightly yellow patch. It has the ideal even 
grain for the acid etching process, being free of “orange peel” 
effects and other blemishes. When leaded for free cutting, it has 
unsurpassed workability. 


PHOSPHOR BRONZE 


Its high corrosion resistance solves most salt water and damp- 
ness problems. It has remarkable fatigue properties; in spring 
form (one of its principal uses) it undergoes hundreds of thou- 
sands of flexures without impairment. Such springs have almost 
endless life! Its extreme toughness makes it a dependable alloy 
for small bearings. Seymour Phosphor Bronze is also available 
in welding rods, grades A, C and D. 


NICKEL ANODES 


Made of virgin nickel in modern electrical furnaces. Casting 
is done under accurate pyrometric control and careful laboratory 
check. Special grain structure reduces sludge and loose nickel 
to a decided minimum. Made in all standard shapes and 
formulas, or to special order. Seymour Anodes are also made 
in copper, brass, bronze and zinc. 


THE SEYMOUR MANUFACTURING COMPANY, SEYMOUR, CONNECTICUT 
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tered information on the salient features of materials of 
interest to the designer of housings for large electrical 
products. 

The size and shape of the finished product, the sur- 
face finish required, the electrical properties necessary, 
the structural requirements, and the prospective pro- 
duction volume are the best guides for selecting the 
proper material from the endless array of possibilities 
It pays to narrow down the specifications to two or 
three alternate methods, and from there on to call in 
the specialists and discuss the application with them 
The proper type of resin can be determined with the 
assistance of engineers of the basic resin-producing 
firms and this assistance can be implemented by proper 
study of comparison tables. Subsequently the various 
fabricators in your area can demonstrate readily the 
best method and costs for the production of your part 


5i9k44a 8 
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A WORD OF CAUTION 


The materials and methods seeking their proper posi- 
tion and production level at present comprise a host of 
competing combinations; it is therefore advisable to 
proceed with caution, wherever pioneering cannot be 
afforded. One can repeatedly run into misapplications 
and failures, due to oversight of certain fundamentals 
of molding techniques on “the part of designers who, 
based on their excellent past record with more con- 
ventional materials, underestimated the complex and 
constantly changing aspect of the plastics production 
picture. 

The illustrations accompanying this article were 
selected to demonstrate graphically several sound com- 
mercial applications of a number of different plastic 
materials. It is hoped that these illustrations may 
stimulate your imagination. For the possibilities of 
structural plastics are virtually unlimited; and _ skillful 
engineering plus imagination seasoned with a_back- 
ground of good business logic may create many startling 


A T L oO WwW c Oo G T i developments in this field in the next 5 to 10 years 


DRAKE patents plus modern high 
speed methods and machinery go 
a long way toward achieving the 
traditional excellence and econo- 
my of our products. It should pay 
you in better performance and 
lower cost to specify DRAKE for 
all of the Socket and Jewel Light 
Assemblies you need. Ask for 
prices and the newest Drake 
Catalog. 











@ @ Unusual diversity in pattern and material features 
decorative metal grilles for radio sets, air-conditioning 
equipment, heaters, etc., made by General Electric Com- 
A a er ge department, Syracuse, N. Y., 7 
" Fe of a specially developed “multiweaving” process. Grilles 
i B Wes MANUFACTURING C0. made by this process are marked by exceptional resist- 
Ag ance to buckling or wrinkling, and to vibration under 


alli ll | acoustical or mechanical force. The method is also 
adaptable to other materials, such as plastics and rubber. 
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Take a look at what can't be seen 





Margo Black, ] GH Associate 
aE LIU | 


Fw a flat ohh on a streamliner isn’t as 


bad as an odd-sized ball in a ball bearing. That ball wears too 
fast, increases friction, leads to break-downs and needless 
cost. But no one could see or measure rapidly the fraction 
of an inch that would make that costly difference. So Jack & 
Heintz found a way. They developed an electronic ball sorter 
that separates balls automatically into 10 groups, the diameter 
of each group graded to an accuracy of ten millionths of aninch 


... and it does this 8 times as fast as conventional equipment. 





That’s why Jack & Heintz ball bearings will last longer, 
hold friction at the minimum, reduce cost, keep shafts turn- 
ing longer. These are all typical results of the Jack & Heintz 
Mass Precision technique that is being applied today not 
only to ball bearings but also to electric motors, com- 
pressors, aircraft accessories, electronic gauges and Eise- 
mann magnetos. And tomorrow this same Jack & Heintz 
Mass Precision will bring other important developments that 
will make equally startling savings in industry and homes. 


JAGK & HEINTZ PRECISION INDUSTRIES, INC. 


CLEVELAND 1, OHIO 








= Precise Drilling Depth Control 
—— Obtained Electrically 


ee ee CIT Mit i Ae te a 
ie ty! improve your product | rotary drive at all times. The endwise motion is 


detected by a simple gaging switch L. ‘This switch is 
used in connection with an electronic circuit similar 
to that controlled by the fingers on the receiver shafts 


A Complete 
Compression 
Molding Service 





Fig. 5—Hydraulic feed drill unit. Arrow shows 
small box containing self-synchronous transmitter, 
seen at A in Fig. 3. 


The purpose of the electronic circuit, in this case, is to 
avoid arcing between the switch contacts which can 
move only the very small distance provided by the end 
play of the drill adapter. This switch and associated 
circuit were developed for other gaging purposes and 
extensive tests have shown that positive makes and 


Industrial’s modern equipment offers an improved 
service. Rigid standards of workmanship guarantee 





Satisfactory results in engineering, mold making, 
production, finishing and inspection. The latest 
methods of production and Industrial’s 26 years of 
experience in precision molding combine for 
economical and uniform casting of your plastic 
product or part. This unique service helps to 
improve your product without any extra cost to 
you. Specify Industrial today! 


yd 


MOLDED PRODUCTS CO. 
2035 W. Charleston Street, Chicago 47, Illinois 


DS 


| Fig. 6—Close-up of the centralized control panel seen 
South Bend Representative: Krueger Sales & Engineering Co., | at the left in Fig. 1. Drill depth setting knobs are 
atiiccalinshctsaeditnindinetaiee on the vertical panel. 
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SELF-LOCKING 


Fi 


ON HEAVY DUTY TRUCKS 
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THE AUTOCAR TRUCK 


—with the Red Elastic Collar that 
protects permanently against VIBRATION 


The adoption of ESNA Elastic Stop Nuts 
on terminal connections has been a con- 
tributing factor to the outstanding repu- 
tation of Autocar Trucks for continuous 
heavy-duty service. 

Early test runs proved that_ordinary fas- 
teners vibrated loose. Lock washers tore 
terminal connections and steel fasteners 
permitted electrolysis and corrosion to 
‘freeze’ mated parts. 

Final tests prove that self-locking, self- 
sealing brass ESNA Elastic Stop Nuts re- 
pay their application cost many 
times over. Their vibration-proof 
grip makes night driving safer by 


preventing light failures ... makes contin- 
uous performance more certain by pre- 
venting ignition failures ... makes engine 
fires less likely by preventing destructive 
arcing. And easy removal speeds servicing. 
ESNA Elastic Stop Nuts protect against 
Vibration, Corrosion, Liquid Seepage, 
Thread Failure and Costly Maintenance. 
They permit full fastener standardization 
—and its resultant economy. For further 
information address: Elastic Stop Nut 
Corporation of America, Union, New 
Jersey. Sales Engineers and Dis- 
tributors are conveniently lo- 

cated in many principal cities. 


LOOK FOR THE RED COLLAR 
THE SYMBOL OF SECURITY 


It is threadless and permanently 
elastic. Every bolt — regardless of 
commercial tolerances — impresses 
(does not cut) its full thread con- 
tact in the Red Elastic Collar to fully 
grip the bolt threads. In addition, 
this threading action properly seats 
the metal threads—and eliminates 
all axial play between bolt and 
nut threads. 

All ESNA Elastic Stop Nuts — re- 
gardless of size or type — lock in 
position anywhere on a bolt or 
stud. Vibration, impact or stress re- 
versal cannot disturb prestressed or 
positioned settings. 


ELASTIC STOP NUTS 


/ A 
INTERNAL = : ANCHOR c INSTRUMENT ae SPLINE 7 CLINCH GANG 
4% WRENCHING ABs “? MOUNTING 9 % os, CHANNEL a 


PRODUCTS OF: ELASTIC STOP NUT CORPORATION OF AMERICA, 
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Prompt delivery for civilian use . . . the 
best Cord Clamp Attachment Caps ever 
mode. Leaders in their class, these caps 
have been designed to meet stringent war 
requirements and are easily the finest, most 
durable plugs manufactured. 


Because they are made of bakelite, they 
are impervious to the action of oil, grease 
or chemicals that destroy rubber plugs. 

An outstanding feature is the vastly im- 
proved Patented Strain Relief Clamp that 
takes all size wires, and when this clamp is 
tightened, it will hold fast to any size cord 
without slipping or moving. 


me et 7 a 














Clomp which is riveted Bridge-type internal Famous Spring-Action 
fo the plug so that it bracing sections odd contacts will make 
connot move is adjvst- greatly to the strength satisfactory contoct at 
able to oll wire sizes of the bokelite case, al! times without tam- 
ond offords cbsolute which con thus with. pering with the 
stroin relief. stond high pressures. blodes . .. 








Cot. No. 173 —A Two-Wire bakelite Cord Clamp 
Attachment Cap (Standard Porallel ground wire). 

Cot. No. 173G—Some as 173 with .187” ground hole 
thru side of bokelite for use with Blades). 









ideal for use on Extension Lights ¢ Portable Equip- 
ment ® Vacuum Cleaners © Toasters ® Electric 
Heaters © Motors ® Heater Cord Sets ® Irons © 
Medical Equipment ¢@ All Industrial Machinery 
and Equipment © Fans ® Sanding and Polishing 
Machines ® Mixers * Testing Equipment and any 
valuable electrical device. 


Write for Catalog. 


Tea a ama ee 


INC. 














76-82 Coit Street 


CHICAGO OFFICE 626 W. JACKSON BLVD., CHICAGO 6, ILL 


Irvington 11,N. J 
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breaks can be produced by a tenth of a thousandth oj 
an inch of total switch travel. It is not a snap actior 
switch. The shell of the switch is grounded to the 
spindle and forms one side of the connection. The othe: 
contact is connected to the electronic circuit by mean: 
of the slip ring and brush shown at M in Fig. 3. 

The end-play arrangement just described has giver 
excellent results since a weak-enough spring can be 














Fig. 7—Top view of control console, showing the four 
pairs of synchro receivers behind the control dials 


used so that there is only a barely appreciable drill 
penetration until after the play has been taken up and 
the switch has been closed. 

The centralized control console for a four-unit ma 
chine is shown in Fig. 6. The depth-setting knobs are 
seen above a row of pushbuttons for controlling the 
motors and cycle of the machine. Fig. 7 is a top view o/ 
the console with the door open to show the Teletorqu 
receiver assemblies for the four drill units. The dial 
for reading the depth setting is shown at N in Fig. 3 
and the four corresponding dials are viewed throug] 
the windows in the top of the console, just back of the 
setting knobs. 

Fig. 8 is a photograph of the relay and starter panei 
for the four-unit machine. The devices in the lower 
two rows are the electronic assemblies for detecting the 
operation of the spindle switches and the contact fingers 

Machines of this type have now been serving thei: 
purchasers many months in the successful and rapid 
production of crankshafts well within the new limits 
of accuracy. ; 

The author’s thanks are due to Robert S. Dettman of 
the W. F. & John Barnes Company engineering depart- 
ment who prepared the drawings especially for this 
article. 






Consolidated Industries, Inc., Lafayette, Ind., announces 
a new $600,000 expansion program. The company has recently 
moved its offices to its new plant on Route 52 at Lafayette wher« 
production is already under way. Future plans call for additior 
of new products to the company’s lines. 
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Not so many years ago, powder metallurgy lived mostly in the 
realm of pure research. It led a sheltered existence. 


Moraine Products has taken the lead in moving powder metal- 
lurgy out of the laboratory and into the tough competitive field 
of production. Here it must stand on its own merits, pay its 
own way. And our experience has shown that the production 
of metal powder parts is economical only in large, continuing 
runs. Small, intermittent orders seldom justify the cost of 
tooling and setup. 


That’s why we say that the automatic counter is the heartbeat 
of powder metallurgy ... and volume keeps it clicking. Metal 
powder parts from Moraine are being produced in the thou- 
sands and tens of thousands to give our customers a better 
product at less cost. When you have a large need for parts, 
fabricated to practical tolerances with a fine finish, let our 
engineers work with you. 


MORAINE PRODUCTS swubolt 


DAYTON, OHIO 


OCTOBER 1946 








Automatic Tuning System Devised 
for Dielectric Heater 
(Continued from page 150) 


relay R, will exert a stronger pull on the armatur 
causing it to start the motor M, in a direction to ad 
just the coupling between the tank and load circuits t 
the proper value. If the impedance of the tank circuit 
is too low the current relay R, is more strongly ene: 
gized, causing the armature to close the circuit and th« 
motor J/, to rotate in the opposite direction until the 
impedance is adjusted to the proper value. 

As first designed, it was found that if, when starting 
up, the capacity of condenser C, was at the point / 
on the resonance curve, it was impossible for the switc! 
tubes and their relays Rk, and R, to cause the load cir 
cuit to be tuned to resonance. The reason is that the 
required differences in voltage values would not appea: 
across the resistor k,. The initial solution was to pu 
in a second set of differential relays, similar 
R,—R,, with the voltage coil in parallel with coil Kk 
and the current coil in series with coil R,; in othe: 
words, operated off the tank circuit, which under the 
circumstances would have an abnormally high im 
pedance. This relay controlled the starting of condense: 
motor M, but dropped out and turned the control bac! 
to the switch tubes and their relays as soon as the peak 
on the resonance curve was approached. 

It has since been found that the same result can | 
obtained by normally offsetting R,—R, so that the con 
denser C, will scan the tuning range at start. When 
resonance is approached, automatic control takes. ove 
This method slightly offsets the peak tuning point bu: 
not enough to have any practical effect upon the effi 
ciency of operation. 


Precision Design Marks Automatic 
Electric Commercial Phonograph 
(Continued from page 115) 


6J5 voltage amplifier, one 6SC7 driver, two 6L6 out 
put tubes and one 5U4G rectifier. Treble and bass tone 
controls are in circuit between 6J5 and 6SC7. As oper 
ation begins, a pressure of 9.8 volts is applied to the 
filaments of the tubes to develop proper temperatur: 
before the turntable gets into position. When heated 
sufficiently the relay is closed and the filament voltage is 
switched to 6.3, which is normal. The speaker has at 
8-ohm voice coil and a 5200-ohm field. Auxiliary 
speakers may be installed where desired. The voltag: 
from the magnetic pickup goes through a volume con 
trol unit before reaching the amplifier. This is a tone 
balancing unit and auxiliary controls may be placed it 
other strategic spots in a room if desired so that the 
playing volume of the phonograph may be convenient) 
regulated. 

Wallboxes for remote operation of the juke box come 
in four types—wireless, two-wire, three-wire and 
multiple-wire. The first type is plugged into a 60-cycle 
outlet on the same wiring system as the phonograph 
A transmitter in the wallbox sends out r-f pulses to a 
radio-impluse receiver plugged into the stepper in the 
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PHILLIPS SLOTTED COUNTERSUNK SLOTTED 
TYPE SCREW SCREW SCREW SCREW 


“SOCKET SCREW’ KIT 


with interchangeable bits 


For men who like to have a complete supply of tools, yet dislike bulk and 
confusion, the Hallowell ‘Socket Screw" Kit is the answer. It is one of the 
neatest tricks of the year. The hollow Celanese® plastic handle holds inter- 
changeable bits for most all purposes . . . Phillips, Hex and Flat. There 
is a swivel bit-chuck, which locks securely in position, and makes it possible 
to twirl a screw using the vertical position, and then snapping the chuck 
to an angle or ell position, to get the final tightening pull. 

Not illustrated: ‘Socket Wrench" Kit; the ‘‘Auto"’ Kit; the “‘Home"’ Kit. 
Write for our 8-page booklet that fully describes these handy Tool Kits. 
Obtainable at Suppliers throughout the country. 

if your Supplier does not carry these Kits, send his name to us, along. 


with yours, and you will be taken care of promptly. 


JENKINTOWN, PENNA., BOX EZ} + BRANCHES: BOSTON + CHICAGO «+ DETROIT + INDIANAPOLIS «+ ST. LOUIS «+ SAN FRANCISCO 
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Though we cannot fulfill . 
LE all the demands . 
"for Follansbee products 


FOLLANSBEE STEEL CORPORATION 


GENERAL OFFICES * PITTSBURGH 30. PA. 
, ; ; Sales Offices 
NewYork, Philadelphia, Rochester,Cleveland, Detroit, Milwaukee. 
, Sales Agents 
Chicago, Indianapolis, St.Louis, Kansas City, Nashville, Houston, 
Los Angeles, San Francisco, Seattle; Torontoand Montreal,Canada. 
Plants 
Follansbee, W.Va., and Toronto, Ohio. 
Follansbee Metal Warchouses 
Pittsburgh, Pa., Rochester, N.Y., and Fairfield, Conn. 








phonograph (see schematic wiring diagram, Fig. 3 
The receiver sets into motion a sequence of electrical 
actuated operations necessary to obtain the desire | 
record selection. 

The transmitter consists of a 6V6GT/G oscillator 
tube, a 6OX5GT/G rectifier tube and other associate | 
components. The oscillating frequency is controlled b, 
a quartz crystal in the 6V6GT/G grid circuit, the plate 
circuit of which is tuned to its crystal frequency at the 
factory. 

The impulse receiver incorporates a 6SK7 amplifier, 
a 6SQ7 detector-d-c amplifier, a 5Y3GT rectifier and a 
6SN7GT tube for operating the relay. A 6U5/6G5 tube 
is used for tuning the receiver. Power is obtained from 
the stepper. 

The three-wire system provides for transmission of 
pulses through a three-wire cable connected directly to 


Fig. 6—An internal view of the Wurlitzer Model 1015 


juke box. Some of the major components are indicated. 


the stepper in the phonograph. The cable also conducts 
power to the wallbox and no other wiring is required. 
This type is often used where a room has too few out- 
lets. 

The two-wire type has one plug to an electrical outlet 
and a two-wire line to the phonograph. It is used in 
rooms where a two-wire cable may be installed con- 
veniently. 

Multiple-wire types have a wire to each button on the 
wallbox and so make a more direct contact and are not 
dependent on impulses. This type is cheaper than the 
others and the only kind possible in some buildings. 

Recently plastics have assumed an important place in 
the design of this type of phonograph (see Figs. 1 and 
6). For instance, it was found that the metal push- 
buttons were affected by the acid in many people's 
fingers. Cellulose acetate is now used exclusively for 
these parts because of its superior resistance to most 
common acids. Transparent polystyrene covers are used 
on switch boxes to facilitate servicing. Coin-box covers 
are of cast phenolic. Pilasters and all parts of the door 
that transmit light and color are of cellulose acetate. 

Auxiliary speakers are made of injection-molded 
polystyrene, used because of its durability and light- 
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NEW JERSEY WOOD FINISHING COMPANY 


Electrical Insulation Department - WOODBRIDGE, NEW JERSEY 
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Better Appliances 


We are shipping more and more 
CORWICO products now... 
and hope that we shall | 
soon be able to report wm e 
‘normal conditions & 


WIRE COMPANY, wc. 
15 Park Row, New York 7, New York 


SPECIAL 
PORCELAIN PARTS 


© Our job is to produce Special 
Porcelain Parts to meet the cus- 
tomer’s individual requirements. 
We are doing just that, satisfac- 
torily and economically, for many 
exacting buyers. Send us your 
inquiries; no obligation. 


I AKRON 
PORCELAIN (, 


* 2725 Cory Ave., AKRON 14, OHIO 


AKRON PORCELAIN 
PROPERTIES 





transmitting characteristics. It is also specified becaus 
of its availability in a variety of attractive colors. Wire 
leading to the electric selector device are insulated wit! 
polyvinyl chloride and nylon. Tough, impact-resistan 
phenolic laminate is used for the light shields. The bo> 
covers for wire connections are of paper-base pheneli: 
laminate. 

This commercial phonograph as described in thi 
article operates on any standard 115-volt, 60-cycl 
power supply. Energy requirements are said to rm 
very low, thus providing inexpensive as well as efficien 
operation. Standard components are used throughout 
An enlarged view of the phonograph, showing de 
tail of interior structural elements and components 
appears on the cover of this issue of ELECTRICAI 
MANUFACTURING. 


George Westinghouse— 
A Centennial Tribute 
(Continued from page 131) 


strated so effectively the engineering advantages and 
commercial economies of the a-c system that it had a 
historic and potent effect on the further progress of 
a-c systems and on the culminating success at Niagara 
Falls. 

But before the challenge of Niagara was to be met 
and conquered, Westinghouse passed another great mile 
stone of triumph. That was his gallant and successfu 
venture in contracting to illuminate the Chicago World’s 
Fair in 1893. The epoch-making and conclusive de 
monstration at Niagara Falls was to come in 1895, but 
the Westinghouse achievement at the Columbian Ex- 
position already marked a great turning point in the 
industrial development and—more completely than most 
people knew at that time—served as convincing proof 
of the universal usefulness of the polyphase alternating 


These are the epoch-making 5000-hp polyphase gen- 
erators built by Westinghouse for the Niagara project. 
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WHAT—NO “FEATURES”? 


.. in Gast Vacuum Pumps (to 28 in.), Compressors (to 30 lb.), and Air Motors (to 1 b. p.) 


The Gast 1s-so remarkably free of 


“features” and complexities that users. 


say truly, “It practically works with- 
out works.” 


Could anything be less prone to crou- 
ble, or more likely to work, than. A 
slotted rotor, with one-piece vanes 
which slide outward against the cyl- 
inder walls, and seat themselves, and 
take up their own inconsiderable 
wear, because centrifugal force won't 
let them do anything else? 


That's all there 1s to a Gast. That's 
why Gasts work so dependably, why 
they deliver MORE per pound of 
weight and MORE per horsepower, 
and why they can be so well built, yet 
so reasonably priced. 


The logic of Gast simplicity apts 


strongly to men who manufacture 
machines. They see that simplicity in 
terms of sales, and in terms of care- 
free operation in users’ hands. More 
and more of them are sending for the 
Gast catalog, and arranging for a 
Gast Engineering Test. Very possibly 
it will pay you to do the same 


GAST MFG. CORP. 
135 Hinkley Street 
Benton Harbor, Michigan 


Gast Vecuum Pumps as Standard equipment on a Camera 
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Vanes:  Self-seating 
. self-adjusting . 

springless. Centrifu- 

gel force holds them 


inst cylinder well. 
They” “work without 


"works". . . Continu- 


ous, non- -pulsating 
flow. . . More air per 


* 
_ 


A Gast Compressor in Combined Vacuum end Pressure 


pound of weight, 
more air per horse- 
power. . . Forced- 
air cooling: long life, 
oil economy, no hot- 
oil odor 

matic. shaft seal: no 
pecking, no leaking, 
© adjusting. 


on a Printing Press Feeder 


ENGINEERING TEST OFFER 
.. $0 You Can SEE IF YOU'RE 
MISSING SOMETHING! 


Simply write our Engineering Department and 
explain the operation you think air might 
handle, or describe the job air is already 
doing for you Our Engineering Department 
will study your problem, select or design 4 
Gast unit to do the specihed work at less cost 
or at greater efficiency or both. Then, without 
cost or obligation, the recommended unit will 
be shipped to you for your performance tests 


a 


bs mos only tells bow Gasts 


are built and all about them, 
but suggests uses that may 
mot bave occurred to you. 
Wrue for st; ao charge or 
obligation: 


A Gast Air Motor as 4 Portable Mixer 





That’s where Levolier 
Switches come in. In tests 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
tested, and listed by Under- 
writers’ Laboratories. 


Use them in Fluorescent 
installations, individual light, 
or F. H. motor control. They 
are made in 3 to 10 ampere 
capacity, single pole, two 
circuit, series multiple and 
three way pull. Ask your 
Electrical Wholesaler about 
Levolier Switches . . . Switch 
to Safety. 


ELECTRICAL DIVISION 


MSGIL 


MANUFACTURING CO., INC, 
VALPARAISO, 


INDIANA 


RELAYS 


PROVIDE DELAYS RANGING 
FROM I TO 120 SECONDS 


' Other important features include: 
1. Compensated for ambient tempera- 
ture changes from —40° to 110°F. 


2. Contact ratings up to 115V-10a AC. 


3. Hermetically sealed — not affected by 
altitude, moisture or other climate changes 
. . » Explosion-proof. 


4. Octal radio base permits 
easy replacement. 


5. Compact, light, rugged, 
inexpensive. 


6. Circuits available: SPST 
Normally Open; SPST Nor- 
mally Closed. 

WHAT'S YOUR PROBLEM? 


Seno for. “Special Problem 
..» ad Descriptive 


Sra 


Conoda: Atias Radio Corp., Ltd 
560 King St. W., Toronto 
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current. The description of the Westinghouse lighting 
plant and exhibit at the Columbian Exposition that 
follows is of interest in its detail of a-c apparatus an 
auxiliary equipment already perfected by Westing 
house and his associates: 

“Twelve 75-ton polyphase generators, the largest o' 
their kind built in this country up to that time, providec 
12,000 hp of electrical energy to keep the lamps lit 
and to run the Westinghouse exhibit. The exhibit 
itself, apart from the spectacular lighting, displayed a 
complete polyphase system in operation. A 500-hy 
induction motor, driven from the main generators 
turned the polyphase generator for the exhibit. To this 
generator was attached a transformer which steppe 
up the voltage. Then came a short transmission line 
with transformers for lowering the voltage again. The 
current was used to run induction motors, a synchronous 
motor, and a new development called a rotary converter 
which changed a-c to d-c for operating a railway motor 
\ huge marble panel, 100 sq ft, contained all the 
switchgear to operate both the lighting system an 
the exhibit, and one man, connected by telephone an 
messenger with every part of the Fair grounds, coul 
meet any possible emergency simply by throwing 
switch.’ 

The great controversy between the d-c and a-c system: 
came to a climax in the consideration of various pro 


First commercial-type transformers developed in the 

wake of the early experimental models designed by 

Stanley. They differ from early units by being en- 

closed in iron cases. Round boxes in foreground 
house the fuses. 


posed projects for harnessing the tremendous wate 
power of Niagara Falls-—-the most formidable electrica 
project yet to be undertaken. Westinghouse was full 
prepared for the battle. All the units of his equipment 
had been developed to the point of assured performance 
The induction motor had reached full development anc 
so had the rotary converter. The gigantic product 
design problem inherent in the original concept of a 
successful a-c system had been largely solved, and al! 
the primary components of the overall plan were 
securely in place—prime mover, generator, transformer 
motor, meter, and auxiliary equipment. 

Finally, as history records, in May, 1893, the com 
mission in charge of the Niagara project gave its 
assent to a project embodying the use of a-c generators 
It was a signal victory for Westinghouse, for the com 
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QUALITY CONTROL IS POSITIVE... 


when it results 
_ \ from rigid inspection 


oR W.P CABLE 
ON REPORT BARE nv 
INSPECT! ROME CABLE CORP. ROME. N. 


aarort HO 


save 20186 . 


\ 


A: Rome Cable, Production and Inspection 
are functions independent of each other. The 
inspection unit is not controlled by the pro- 
duction or sales departments, but is respon- 
sible only to the president and concerns itself 
with only one objective .. . Quality Control. 
Thus close and exacting quality surveillance 
is never influenced by pressure for production 
increases. The inspection division of Rome 
Cable is adequately staffed with highly ex- 
perienced personnel who take sincere pride 
in the contribution made to Rome Cable qual- 
ity through their rigid inspection standards. 
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APPLICATIONS & 


When you require extremely thin nuts, we suggest you 
consult our engineers. For many years we have supplied 
leadigg manufacturers with high grade nuts for special- 
ized ~applications. Milled from the bor, Westfield nuts 
give you more economical production on your assembly 
lines, and add to the oppearance of the finished job. 


mission had earlier indicated a preference for the d 
system. The fact that the commission was headed b 
so great an authority as Sir William Thompson (lat 
Lord Kelvin) who formerly had long been in the rank; 
of those opposing the a-c system, was particular| 
gratifying to Westinghouse. It may be added, paren 
thetically, that despite their earlier differences, Lord 
Kelvin and Westinghouse were to become close friends, 
and that the admiration of the great Englishman fo: 
Westinghouse was deep and sincere. ‘The electri 
development we know today would long have been 
halted without his (Westinghouse’s) daring and re 
sourcefulness,” was his tribute. 

The three massive 5000-hp polyphase generators 
designed and built by Westinghouse for the Niagara 
project were not only to make history but in themselves 
were the prototypes of the more powerful modern 
hydroelectric generators of today ranging in ratings t 
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One of the original Gaulard-Gibbs transformers, or 
‘secondary generators” as they were then termed, 
brought to this country by Westinghouse in 1885. 


well over 100,000 hp. The history of the Niagara 
project has been told often and in sufficient detail, and 
it is not within the scope of this relatively brief review 
to repeat it. What happened at Niagara Falls is now 
history; but its effect on the work and practice of the 
engineer of today is still fresh and continuing from 
day to day. It opened new horizons for practically 
unlimited applications of low cost electrical power and 
made possible the ultimate design of countless electrical 
products. 

Even a brief summary of the achievement at Niagara 
Falls should not omit the names of Westinghous¢ 
associates who loyally participated in the venture an 
contributed their engineering talents. Most active wer: 
Albert Schmid, Benjamin G. Lamme, Lewis B. Stil 
well, Charles F. Scott and Oliver B. Shallenberge: 
Scott was the inventor of the ingenious system fo 
converting from 2-phase to 3-phase by means of 
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Every machine...large or small...should have 
its electrical system fully protected by sturdy 
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( CONDULETS are made only by CROUSE - HINDS ) 


The Condulet line consists of thousands of 
types and sizes of cast metal electrical conduit 
outlet bodies, housings, lighting fixtures, plug 
receptacles, and similar equipment that is suit- 
able for mounting on machinery. There is a 
complete line of vaportight equipment for use on 
machines that may be exposed to weather, 
moisture, steam or non-combustible dust; dust- 
tight equipment for use on machines that may 


operate in atmospheres laden with combustible 
dust; explosion-proof equipment (as illustrated 
above) for use in flammable atmospheres, as 
well as a complete line for use on machines that 
operate under non-hazardous conditions. 

Write for Condulet Catalog 2500. State the 
nature of your requirements and Crouse-Hinds 
engineers will gladly make specific recommen- 
dations. 


CROUSE-HINDS COMPANY 
Syracuse 1, N. Y., U.S.A, 


Olfices: Birmingham — Boston — Buffalo 


Chicago —- Cincinnati 
Philadelphia — Pittsburgh 


Portland, Ore San Francisco — Seattle 


Cleveland 


Dallas — Denver — Detroit — Houston — Kansas City — Los Angeles 


CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO. ONT. 


_CONDULETS * TRAFFIC SIGNALS -: AIRPORT LIGHTING - FLOODLIGHTS 
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y= 
Nationwide 
/ Distribution 
Through Electrical 
Wholesalers 


- Milwaukee — Minneapolis — New York 
Louis — Washington. Resident Sales Engineers: Albany — Atlanta — Charlotte - 


Indianapolis — New Orleans 
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special winding and grouping of transformers. Thre 
phase transmission to Buffalo was therefore made po 
sible although the generators were wound for 2-phas 

But hydroelectric power was not always availabl:, 
and it was natural, therefore, that the development c/{ 
a more efficient primary power to drive the a-c gene: 
ators should next engage the genius of Westinghous:. 
It may be recalled that from boyhood he had been 
engrossed with the possibilities of efficient and compact 
rotary power (his first patent, at the age of 19, was 
for a rotary engine). So it was not surprising that 
he was soon to acquire the exclusive manufacturing 
rights in this country for the steam turbine developed 
in England by Charles A. Parsons. This development 
came to Westinghouse’s attention as a result of reports 
of successful trials of a new _ steam-turbine-driven 
vessel, the Turbinia. With characteristic energy, West- 
inghouse and his engineers tackled the problem of re- 
designing the steam turbine to fit it for its task of 
driving the a-c generators. Important and fundamental 
changes in the design of both the turbine and the gener- 
ators followed. These changes it may be noted, still 
influence modern design. In 1899, the first turbine- 
driven a-c generator was installed in the Westinghouse 
Air Brake plant at Wilmerding, Pa. In 1900, the first 
turbo-generator in the country for producing electric 
power at a central station was installed by Westinghouse 
for the Hartford Electric Light Company. With the 
perfection of the horizontal steam turbine the a-c system 
came full circle to fruition. 


THE FIRST A-C LOCOMOTIVE 


The development of an efficient and compact geared 
turbine for marine use was Westinghouse’s next great 
accomplishment, but it does not specifically enter in this 
review of his electrical developments. More akin to 
this discussion is the Westinghouse development of the 
first a-c locomotive, introduced by him in 1905. This 
was his second great achievement in electric transporta- 
tion ; earlier in 1890 he had introduced the revolutionary 
single-reduction-gear d-c railway motor. The develop 
ment of a-c apparatus for railroads and interurban 
lines was a direct result of the availability of long 
distance transmission now made possible by the growth 
of the a-c system of power generation and distribution. 
A brand new field was thus opened for the electrical 
production development engineer. The contribution of 
Westinghouse to the progress of transportation con- 
stitutes a monumental achievement; in the opinion of 
some biographers it was perhaps the most important 
of his career. 

Westinghouse was naturally concerned with the 
design and development of a host of electrical products 
and devices not yet mentioned in this review. Som: 
of these were of passing interest, such as the automatic 
telephone system he patented in 1879 and then let laps« 
The famous two-piece stopper lamp he developed fo: 
the Chicago World’s Fair also passed the scene afte: 
it had served its dramatic purpose of permitting him 
to carry out his contract without infringing on the 
Edison-patented one-piece incandescent bulb. Westing 
house frankly acknowledged that in practical competi 
tion it was not as efficient as the clever and simple 
Edison design. Earlier in his career Westinghouse was 
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COMFORTAIR i: « portable unit which supplies 


cooling breezes or comforting warmth at the flip of the 
switch. This weather unit gives you warmth or coolness — 
when you want it — where you want it. Ample heat requires 


large heating elements, well insulated, accurately and 


rigidly supported. AlSiMag element supports have ideal 


dielectric properties, are mechanically strong, permanently 
rigid. Their favorable resistance to impact is important if the 
Comfortair should be dropped accidentally while being 
moved. AlSiMag insulators perform perfectly under red hot 


temperatures, have excellent resistance to thermal shock. 


@ It will pay you to use AlSiMag custom made ceramics 

in your appliances. AlSiMag surpasses every known require- 
ment for appliance insulation. The excellent physical and 
electrical characteristics of AlSiMag are well known to 

all testing agencies. Large quantities of AlSiMag insulators 
can be quickly produced at a cost that fits your production 
budget. Uniform accuracy speeds assembly. And there is 
an extra dividend in peace of mind when you know that 


your appliance has the best in insulation — AlSiMag. 


Phot i i j 
Attias ts te Wade seme of @ otograph courtesy Mimar Products, Inc., Brooklyn, N. Y., and El Monte, Californio 


family of technical ceramic compo- 


sitions. These compositions have 
Son erie AMERICAN LAVA CORPORATION 
which have been accurately charted. 


¢ at proper art will 
A copy of that property chart wil CHATTANOOGA Fee UE 


be sent on your request. AlSiMag 

technical ceramics are custom made Sa4T7TR YEAR OF CERAMIC LEADERSHIP 
from the composition having the 

proper physical characteristics for 

your application. 
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For “on-time” delivery - specify 


INTERSTATE 


QUALITY-BUILT 
CORD SETS 
and CABLING 


Here's the answer to 
wiring problems! 


IMCO is one of the largest suppliers of com- 
plete cabling harnesses and wiring forms. All 
psoduction is under strict quality control. For 


detailed information call or write today. 


INTERSTATE 
MANUFACTURING CORP. 


125 SUSSEX AVE., NEWARK 4, N. J. 


CONTRACT MANUFACTURERS AND ENGINEERS OF ELECTRONIC, 
COMMUNICATION, ELECTRICAL EQUIPMENT & WIRING ASSEMBLIES 
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deeply interested in the arc lamp. As a matter of fact 
his association with William Stanley stemmed from th 
development by the latter of a self-regulating dynam 
for use with the arc lamp. Together with E. P. Thom; 
son, Stanley had also invented an incandescent lam) 
with filament of carbonized silk. Eventually, Stanle 
joined the Westinghouse forces to manufacture hi 
lamp and dynamo and continue research in electri 
lighting, an association which eventually broadene 
and was to culminate in so notable achievements as hi 
transformer design. ° 

Westinghouse for a time was also deeply engaged 11 
the manufacture of the Nernst lamp, an incandescen 
type of lamp that employed a small “burner” made o 
oxides of such rare earths as magnesium, thorium an 
yttrium. Despite its electrical efficiency and a superio 
quality of light, the Nernst lamp could not successfull 
meet the rising competition of the tungsten-type lam] 
Westinghouse then discontinued manufacture of th 
Nernst lamp and concentrated on the latter. Subsequent 
operations continued under General Electric Compan 
licenses, as the latter then owned thi 
controlling patents. 

The familiar Cooper Hewitt lamp owes much t 
Westinghouse for its commercial development. This 
was the first effective gas or vapor lamp developed 
In March, 1900, the Cooper Hewitt Electric Company 
was formed with Westinghouse and the inventor, Pete: 
Cooper Hewitt, as principal stockholders. Adaptatior 
of the basic principle of the lamp eventually led to th 
development of the well-known mercury arc rectifier 


company by 
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@ @ This vibration testing machine was designed and 
built at the laboratories of the Philco Corporation dur- 
ing the war for testing electrical equipment for air 
craft. Now it is being used for similar studies and 
improvement of automobile, portable and console types 
of radio receivers. The test table of 6 sq ft is mounte 
upon a 300-ton foundation of steel and concrete and ca! 
be vibrated in all three planes at variable frequencies 
Shocks can be transmitted to the test specimen in tw 
directions, with acceleration up to 100 g. 
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STEPLESS 
Speed Changes 

























V«S, the All-electric, Adjustable-speed Drive operating 
from A-c. Circuits, brings to any production or process- 
ing operation an unlimited selection of stepless speed 
changes. Acceleration and deceleration are unbelievably 
smooth. And every V*S function can be performed 
automatically or manually, with all-electric control 
from nearby or remote stations! 


oo eS 


Whatever flexibility of operation you need to in- 
crease quantity and quality of output can be provided 
the V*S way—simply, safely and economically. V*S 
control means instantaneous starts and stops—slow 
speeds for inching, threading or close inspection of 
work in process—maintenance of proper tension— 
CONTROL UNIT reversal at any point desired. For more money-saving 

: facts about the V* S Drive write for Bulletin 311. 
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RELIANCE ELECTRIC & ENGINEERING CO. 
1054 Ivanhoe Road Cleveland 10, Ohio 


Appleton, Wis. © Birmingham * Boston * Buffalo * Chicago ® Cincinnati « Denver ¢ Detroit ¢ Gary 
Grand Rapids ¢ Greenville * Houston * Kansas City ¢ Knoxville * Los Angeles * Milwaukee 
Minneapolis ® New Orleans ® New York © Philadelphia © Pittsburgh ¢ Portland, Ore. 
Rockford, Ill. ¢ St.Lovis ¢ San Francisco © Seattle ¢ Syracuse ¢ Tampa * Tulsa * Washington, D.C. 
Sao Paulo, Brazil 


RELIANCE*S,, MOTORS 


*Motor-Drive is More Than Power’ 





ADJUSTABLE - SPEED 
MOTOR 
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Conveniently-packaged, space-saving V«S 
Drives available in Rotating or Electronic 
Systems or a combination of both. 
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HEAVY DUTY 


Work is easier—the job is done 
better and quicker, when Flexo 
wire and cable are employed to 
handle heavy duty assignments. 
Flexo’s wide variety of uninsu- 
lated bore or tinned copper cable 
and braid are made EXTRA FLEX- 
IBLE. Bunched or stranded copper 
wire—uninsulated bare or tinned 
single strand wire—made to meet 
your specifications. Write for cat- 
alog, price list and additional in- 
formation concerning your partic- 
ular needs. 


FLEXO WIRE 


70 W. First St., Oswego, N. Y. 
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We can make it. Only a few of the 
diversified Springs and Spring Parts 
Hubbard has made are illustrated here. 
Look them over. You may find a part 
close to what you want. Se us your 
specifications or prints on the particular 
part you need 


Hubbard also mokes small Stampings and 
Wire Forms 
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625 CENTRAL AVENUE + PONTIAC 12, MICHIGAN 


a device that has assumed growing importance in th: 
industrial field. In 1913, license agreements in thi, 
field were made between the Cooper Hewitt Compan 
and the Westinghouse Company and in turn betwee 
the latter and the General Electric Company. Since 
the death of Westinghouse, control of the Cooper Hewitt 
enterprise has passed to General Electric. 

A tabulation of the 361 patents obtained by Westing 
house provides reading of surprising interest. Beyond 
the seemingly dry-as-dust listing of patent after patent, 
is the rich evidence of* his fertile mind and of his 
amazing versatility. Also interesting is to note, as 
biographers have pointed out, that every one of his 
patents is “for something to be made in his own shops, 
or used in his own enterprises; not one was made to 
sell." Although he produced a patentable invention 
at a rate of one every six weeks for 48 years, he never 
thought of producing patents for speculative purposes 
A compilation of some of the major Westinghouse 
patents in the electrical field appears elsewhere in 
these pages. (This list actually could be broadened to 
include patents issued to Westinghouse associates, suc! 
as Stanley, Schmid, Lamme and others. ) 


WESTINGHOUSE AS ENGINEER 


George \Vestinghouse died on March 12, 1914, at 
the age of 68. His own humble words are perhaps 
his best epitaph: “If someday they say of me that in 
my work I have contributed something to the welfare 
and happiness of my fellow men, I shall be satisfied.” 

His paramount place in history has been variously 
appraised. Some have pointed to the great industries 
he founded and say that primarily he was a manu- 
facturer and organizer; others point to his prolific and 
epoch-making inventions and class him as an inventor: 
still others like to think of him as an engineer, perhaps 
the greatest of his time. Those who like to incline 
to this evaluation may be interested in noting how 
closely Westinghouse conformed to our ideal conception 
of an engineer. Study and review his life and reflect 
how well his talents and character conform to thi 
following admirable definition of the engineer and his 
function in modern industrial society :* “The engineers’ 

duties, talents and inclinations lie in the develop- 
ment and design of new products and processes so as to 
accomplish a desired result in the most economical and 
efficient manner. Again, they usually use information 
which is at hand, and must cooperate closely with others 
so that their designs will be suitable for tooling, will 
contain the proper materials, and meet public acceptance: 
and existing competition. The work of the engineer 
is mainly development and design, and although it is 
not generally appreciated, they carry the greatest burde 
and responsibility in industrial advances.” 


REFERENCES 


1A Life of George Westinghouse, by Henry G. Prout, 
Charles Scribner’s Sons, New York, 1926, p. 88. 
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JS also SPACER TUBES 


7 When the job calls for performance that ordinary bushings and... 


or bearings are not equipped to give—and cost is a factor— SLEEVES...FERRULES... TUBES 
specify FORMETAL. Their exclusive method of manufacture 
provides features that result in labor saving...smoother per- IN SHORT LENGTHS OF ANY 


formance...longer life...even under extraordinary conditions. METAL OR ALLOY, CAN BE 


Some of the advantages of FORMETAL Bushings and Bearings FURNISHED TO SPECIFICATION 
are: (1) a higher Rockwell hardness without loss of machina- 

bility, (2) a thinner wall can be used which will give the same 

strength as the heavy wall of an ordinary bushing, (3) custom- 

made oil grooves, to provide a wiping action of the oil film, Check your needs 

can be engineered to the need. for bushings and 


beorings against 


Made of bronze, steel, or alloy of your specification, FORMETAL 
Bushings and Bearings cost you no more than ordinary types. 
Write for new free booklet. If you are an engineer or buyer of in this compact 
» bushings you will want it for constant reference. booklet. Send 


the wide range of 
types illustrated 


for it today. » 
To get your products really rolling uvse.... FORMETAL! 


ee ee 


NATIONAL FORMETAL CO., INC. 6608 Metta Ave., Cleveland 14, 0. | 
Please send free copy of your new Reference Booklet. 


ADDRESS 


CITY and STATE 
C) Please send a few samples (CD Please quote as per attached request 


Cm ee nee eee em ne em em mee 


OCTOBER 1946 227 





A Little Thine 
WV hich Means 


a Lot 


a 


7 | = — a 


Multiple cutting of mul- 
tiple windings, as Coto- 
Coil does it, means in- 
creased accuracy 
greater economy. 


With special machines of our own design, carrying 
gang saws set to accurate measurements, each mul- 
tiple-wound stick of coils is cut to extreme accu- 
racy. There can be no variations in length. Each 
single coil is exactly like all the other coils. 


Coto-Coils modern equipment, skilled workers and 
advanced methods insure better coils at lower cost. 
29 years of coil winding experience as- 


sures your satisfaction. Send us your 
specifications. 


COTO-COIL CO., INC. 


COIL SPECIALISTS SINCE 1917 
65 Pavilion Ave. Providence 5, R. I. 


What is the Outlook in Critical 
Basic Electrical Materials? 
(Continued from page 119) 


better quickly as there is already some disposition o1 
the part of scrap dealers to accept the OPA positior 
as final. But shortages from 15 to 20 per cent below 
demand, are expected to continue well into 1947, ever 
though the scrap situation is rectified. 


CRITICAL SITUATION IN ELECTRICAL SHEETS 


Of all flat rolled steel items, electrical sheets are by 
far the tightest. Deliveries are now being quoted six 
and seven months ahead but actually this means little 
as no orders are being accepted for shipment beyond 
the first of the year. However, it is expected that carry 
over of material promised for shipment in the fourtl 
quarter will go well into February. In the face of 
situation like this, priorities are of little help. 

The present situation of demand in excess of capacity) 
is basically due to changes in methods of manufacture 
of silicon steel sheets. Before the war, most electrical 
sheets were produced by the so-called hot-pack method 
on “hand” mills. In recent years, most electrical sheets 
have been produced on continuous strip mills and fin 
ished by cold rolling. This gives a more uniform prod 
uct of better quality and less scrap losses. On the 
other hand, on these same continuous mills are also made 
high-finished steel sheets such as are used for auto 
body stock, refrigerator cabinets, ranges and the like 
The tonnages for these items are large and the need 
for changes of mill set-ups are few. Hence, the mills 
prefer to run this material through because they car 
do so at a greater profit. 

Demand for auto body stock is about three times 
what it was previous to the war. The prewar demand 
for electrical sheets was about 275,000 tons. The pres 
ent demand is estimated to be around 310,000/315,00 
tons of which only 20,000/25,000 tons will be supplied 
by high-cost hand mills using the hot-pack method 
This means that most of the demand will have to be 
supplied by the already overloaded cold-rolled mills 
\ few of the hand mills have dropped out of the market 
and are no longer supplying electrical sheets. 
overning factor in the 
shortage of electrical sheets. Last April OPA uppe 
the price from 37'%¢ to 60¢ per 100 Ib, depending 
upon the quality, the biggest rise being the cheaper 


Price apparently is not a 


Oo 
> 


grades which at one time were selling only a fractior 
above cold-rolled carbon steel sheets. The steel industry 
soon will ask OPA for an increase on steel price 
generally but will ask for only about a 5 per cent in 
crease on electrical steel. 

Gray Iron Castings—This still continues to be 
bad bottleneck. Here, the labor situation is the primar) 
cause of low production. It is exceedingly difficult 
to attract men for foundry work, despite increased wag 
scales. Also adversely affecting general industry needs 
is the preference given to castings for the housin; 
projects. 

In fact, allocations of pig iron on priority to foundrie 
making soil and pressure pipe, radiation, etc., are cuttin 


ELECTRICAL MANUFACTURING 





EACH FANSTEEL SELENIUM RECTIFIER 
Cat adie 
IN A BETTER STACK... 


ey 
u 


....and here are the reasons why 
FANSTEEL Selenium Rectifiers 
are always dependable! 


When you specify FANSTEEL Rectifiers — either complete 
units or stacks — you secure for your product rectifiers that 
meet the high quality standards required in all Fansteel metal- 


lurgical operations. 


Uniformity of quality in every cell of the stack is assured by 
Fansteel’s system of quality control. Precision manufacturing 
to exact specifications is closely controlled at every step by 
trained experts of one of the world’s finest metallurgical organ- 
izations, where quality is always placed before mass production. 
Extreme care is taken in individual grading of each cell as 
well as load testing of stacks, sub-assemblies, or complete 
rectifier units. 


There is a correct size and type of Fansteel Selenium Rectifier 
for every requirement. FANSTEEL’S Engineering Department 
will be glad to consult with you on problems of design and con- 
struction. Ask for Fansteel Technical Information Form 840-B. 


It’s a better product when the rectifier is FANSTEEL. 


RECTIFIERS 
SINCE 1924 BRANCH OFFICES IN PRINCIPAL CITIES 


kaw METALLURGICAL CORPORATION 


SELENIUM 
RECTIFIER DIVISION 
NORTH CWICAGO, TEETH OCS 
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DEPENDABLE _w@® 


DURABLE EFFICIENT 


Simerican Beauty 


ELECTRIC SOLDERING IRON 


Preferred by those who measure the value of a tool 
by the service it renders. Soldering irons are 
made in 5 sizes and for low as well as 

standard voltage. 


* 


TEMPERATURE REGULATING STAND 


A thermostatically controlled stand 
for regulating the temperature of 
an electric soldering iron when at 
rest. The thermostat is adjustable 
for various heats. 


American Electrical Heater Co. 
DETROIT 2, MICHIGAN 


SPECIAL UNITS 


We have had such success in cooperating with en- 
gineers of our customers that we do not hesitate to 
offer you this special service in development of 
sample units. 

You may have an unusual problem for reconver- 
sion, one in which greater efficiency for a tough job 
will save money and give better service. 

Let our engineers consult with yours. We are 
well equipped for this type of cooperation. 


te 


HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 


SUBSIDIARY OF 
THE NATIONAL LOCK WASHER COMPANY 
ESTABLISHED 1886 


NEWARK 5, N. J. U.S. A. 
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in so heavily on the output of the few merchant iron 
furnaces that foundries of the large integrated electrical 
manufacturers are faced with imminent shutdown. 

Lead—Perhaps the most acute shortage exists at 
present in lead. Its major importance in the electrical 
field stems from its use ig storage batteries and in 
transmission cables, and with related consumption in 
bearings and solder. Estimated requirements of the , 
country are 80/90,000 tons monthly. Domestic mines 
have been producing on the average some 25/30,000 
tons monthly. Operation has been handicapped, say lead 
industry representatives, by lack of labor and inefficient 
work. Scrap which should provide another 25/30,000 
tons monthly, has dried up since price ceilings have 
been established at 8'4¢ per lb which constitutes a 
roll-back from the 9%¢ free market price that ruled 
during the interim when OPA controls were non 
existent. Imports are the third source of supply, but 
the Metals Reserve Corporation has been bringing in 
only 7/8000 tons monthly instead of the 30/35,000 
tons needed. 


LEAD PRICE CEILINGS PROVIDE IMPASSE 


Much of the present stringency is aggravated by 
the fact that during the OPA holiday many smelters 
bought large tonnages of ores, concentrates, and scrap, 
estimated by some sources at 20,000 tons, on the basis 
of the then prevailing market price of 9%¢ per Ib. 
Obviously, there is no desire at this time to move the 
material at existing ceiling levels of 8%¢. This was 
brought out recently in an appeal to John R. Steelman, 
Director, Office of War Mobilization and Reconversion, 
by George W. Mason, president of the Automobile 
Manufacturers Association, in which the latter urged 
that price ceilings on lead be lifted to provide a free 
flow of material for the badly needed storage batteries 
“It is perfectly evident,” writes Mr. Mason, ‘That 
since the OPA has re-established the price at 8%4¢. 
these smelters have not been disposed to process and 
ship out lead from this supply, nor is there any indica 
tion that they are prepared to take the huge loss that 
would be involved.” 

There is every evidence of a bitter-end fight between 
the lead industry and the government, but, at this 
writing at least, the government position appears ada 
Not only has OWMR Director Steelman com 
pletely turned down the automobile manufacturers’ 
request, but a similar position was recently taken by 
Frank H. Hayes, director of the CPA’s Metals and 
Minerals Division. 


mant. 


Mr. Haves contends that low im 
ports are not caused by the low domestic price ceiling 
of 84¢ per lb, as compared to a world market rat 
of 10%¢, but rather by the totally inadequate world 
supply and also by intergovernmental agreements 
through which this country voluntarily limits its pur 
chases in the world market. Another point brought 
out by Mr. Hayes—and this, incidentally, applies to all 
mining operations, not only to lead—is that mines 
With nationwide 


employment at record levels, most workers prefe: 


have difficulty in recruiting workers. 


factory and farm jobs to the arduous work in mines 

In order to provide for the most essential needs 
primary lead producers are now required to set aside 
25 per cent of their monthly production for the so-called 
“kitty”—the reserve stocks held by the Metals Reserv: 
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Clare Stepping Switch 
Dials Radio Telephone Call in 


3'/2 Seconds 


e All or any one of 84 mobile units can be signailed in 31/2 seconds from 
the master station of ‘Fleet Control,’”’ the new radio dial telephone system 
of the Hammarlund Manufacturing Company of New York. 


This attachment, or addition, to a standard two-way radio system, employs 
a Clare Direct Drive Stepping Switch to provide the selective calling of 
trucks, taxicabs, busses, maintenance trucks, or any mobile units with 
which communication is desirable. 


Calls are initiated by energizing the rotary stepping magnet of the Clare 
Stepping Switch which causes it to notch up the number of points called 
for by the digit dialed. It remains at this point to receive the impulses 
caused by dialing the second code number digit. Dialing of the four-digit 
code number, which must add up to 10, thus causes a succession of stepping 
operations which bring the rotary arm to Point 10. 


The only unit that will step up to Point 10 on the Clare Stepping Switch 
will be the one with the code identical to the four digit order of the number 
dialed. Unwanted units are not bothered with calls for other stations. 


Two Type “‘C” Clare Relays with pivot damping springs are also included 
in the Hammarlund ‘Fleet Control.” These Relays and the Clare Direct 
Drive Stepping Switch were selected for this service because of their maxi- 
mum reliability under the severe shock and vibration encountered in 
mobile operation. 


Experienced Clare engineers are located in principal cities to assist in your 
relay or stepping switch problems. Look them up in your classified tele- 
phone directory or write: C. P. Clare & Co., 4719 West Sunnyside Avenue, 
Chicago 30, Illinois. Cable address: CLARELAY. In Canada: Canadian 
Line Material Ltd., Toronto 13. 


"*Custom-Built” Multiple Contact Relays 
for Electrical and Industrial Use 


Outside view of HAMMARLUND 
“Fleet Control” master station 


CLARE RELAYS 
AND STEPPING SWITCH MOUNTED 
IN “FLEET CONTROL.” This view of the sub 


assembly of the Hammarlund “Fleet Control” shows the 
location of the two Clare Relays and the Clare Direct 
Drive Stepping Switch. 

Use of these Clare products makes possible the signalling 
of 84 mobile units with a four digit calling number . . . 126 
mobile units with a five digit number. 


Other features of this Clare equipped unit give: 


Calls made and message started in 3 to 3/2 seconds. 


System returned from “in use” condition to normal 
standby in less than 0.6 seconds. 


Unwanted units not affected by colls for other stations. 
Other units unable to break in during transmission. 
Any unit can call central station during standby. 


Any number of units can be coded identically for simul- 
taneous calls. 


All units can be called simultaneously or selected groups 
may be called. 


Specifications of Clare Ten-Point 
Direct Drive Stepping Switch 
Bank Levels . . . One, two or three. 


Operating Voltage... Nominal: 6, 12, 24, 48—Maxi- 
mum: 8, 16, 32, 58. 


Standard Test Voltage . . . 1000 volts. 


Maximum Operating Speed ...35 steps per second on 
48 volt switch under ideal conditions. Lower maximum 
on lower voltages. 


Release Time . . . 0.030 second. 





IDEAL“ Thermo/Grip” 
SOLDERING TOOLS 


“Thermo-Grips” are not just ordinary soldering 
irons, but scientifically designgd soldering tools, 
made to do all types of jobs-yiaster, easier, safer 
and more economically! , 


Heats work jhstantly—no delay— 


no preheating! Operate on the 
resistance heating principle. 


Faster — 


Grips thé work while it heats, 
leaving éne hand free for holding 
solder. 


Easier — 


Safer — Elimiyates open-flame hazard. 


Dray current only when in use. 
Cuprent is reduced to harmless 
low voltage. 


Lower 
Cost — 


MANY THOUSANDS yx USE IN MAINTENANCE AND PRODUCTION 


Consult our eAgineers on your soldering operations. 
They'll recomend the right method and soldering 
equipment fo fit your needs and reduce your soldering 
costs. Noté: In addition to ‘‘Plier’’ type Attachment 
illustrated, many other Attachments are available. 


/ 
Distributed Th rough 


AMERICA’S LEADING WHOLESALERS 


(Successor to ideal Commutator Dresser Co.) 


1008 PARK AVENUE SYCAMORE, ILLINOIS 
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Corporation. This monthly set-aside is added to the 
imports, and the total comprises the reserve material 
out of which lead allocations are made by the CPA. 
How inadequate these stocks are, is indicated by the 
fact that in September allocation requests reached some 
80,000 tons and up to date only some 20,000 tons have 
been allocated. Total government stocks of refined 
lead have been dropping precipitately. From an original 
stockpile of over 300,000 tons they plummeted to about 
27,000 tons in August. 

The lead industry pins much hope on higher price 
ceilings—if they can be obtained from OPA. And 
better still, the industry hopes that maybe by early 
1947 the OPA will be voted out by Congress. Higher 
price ceilings would very obviously unfreeze consider- 
able available stocks, stimulate primary production as 
well as the flow of secondary lead. And a free market 
would be an incentive to intensive work and long range 
plans in the direction of developing new deposits. But 
the cold fact stressed by metal experts is that known 
lead ore reserves throughout the world are limited, 
and, all other factors aside, lead will be in stringent 
supply for a very long time 
years. 
more in 


perhaps as long as five 
By that time supply and demand may come 
balance, and deposits may have 
been developed. 


some new 

Currently, the Reconstruction Finance Corporation, 
which does buying of foreign ores for the account of 
its subsidiary, the Metals Reserve Corporation, is nego- 
tiating for lead in Mexico, Chile and Peru, and also 
for copper in Chile. So some improvement is perhaps 
to be expected on the side of imported materials. 


ZINC SUPPLIES ALSO SCARCE 


Zinc—Supplies of zinc are in a tight position, al- 
though the situation is far from being as acute as it is 
in lead. It is the industry’s feeling that new and higher 
OPA prices would change the whole picture. Accord 
ing to some sources, it is felt that supplies are being 
withheld from the market pending revisions in ceilings. 
During the OPA holiday a fair quantity of zinc ore 
was bought at above-ceiling prices—a condition that 
was common to lead and other products. Now the 
smelters are apparently holding back because the base 
current ceiling price of 8'%4¢ per lb obviously represents 
a loss. 

Due to the shortages in gray iron castings, some 
motor manufacturers have gone to zinc diecast end bells, 
although not to the extent that they have gone to 
aluminum. On a per-piece basis, zinc diecastings cost 
more than aluminum for the basic metal used, but 
the production rate for the former is so much faster 
that the finished cost for the zinc diecastings is actually 
less. Actual production of zine diecastings has shot 
up from 8000 net tons in January, 1946, to 12,000 
tons in July. 

Consumption slab of zinc during 1945 reached 852,000 
tons, or an average of 70,000 tons per month. For 
the first half of this year total consumption reached 
355,500 tons, or an average of 60,000 tons. Prospects 
are for shortage for about six months and then a 
gradual easing up. 

Brass Mill Products—Hard-hit by lack of refined 
copper shapes and zinc, the brass mill operators have 
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ILLUSTRATION COURTESY BELDEN MFG. CO, 


Here’s Why Neoprene 
DOES SO MANY JOBS SO WELL! 


# High tensile strength, resilience, low permanent distortion. 

+ Tough and durable, resists abrasion and cutting. 

Superior resistance to sunlight, aging, ozone, and heat. 

& Resistance to deterioration by olls, solvents, chemicals, acids. 

Superior air-retention, low permeability to gases and fluids. 

+ Special compositions are flame-retarding, static-conducting, 
flexible at low temperatures. 
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How an old product 
was given a new 
SALES APPEAL 


Re-design of Extension light Assembly 
based on... 


PLUS 


Sales value for 
good products 


* Resists deterioration caused by oil! 

*% Resists cutting and abrasion! 

*% Sunlight won't make it crack or check! 
* Not affected by most acids or chemicals! 


The success of this all-neoprene extension light 
proves that cords with neoprene jackets offer a 
powerful sales advantage. As the market be- 
comes more and more competitive, an ever- 
larger number of manufacturers are standard- 
izing on neoprene-jacketed cords. Don’t get 
behind the parade—be sure your good prod- 
ucts have the top-quality cords that are made 
with neoprene. 


Write for your free subscription to The 
Neoprene Notebook. Packed with information 
about new or unusual neoprene applications = 
—which may give you valuable new ideas. |.= 
Back issues on request. Rubber Chemicals Divi- 
sion F-10, E. I. du Pont de Nemours & Co. 
(Inc.), Wilmington 98, Delaware. ° 


abd Lad, 
a1 


For Better Equipment, Specify 


DU PONT NEOPRENE 


The VERSATILE Synthetic Rubber 


BETTER THINGS FOR BETTER LIVING 
. « « THROUGH CHEMISTRY 





“POST-WAR” MIDGET RELAYS 


These relays are unusually small. Actually, 
the panel area required for installation of 
one of these units is just slightly over 
1 square inch. The small size, moreover, is 
supplemented by the highest quality 
construction. Armature hinge is Beryllium 
copper. All metallic parts are cadmium or 
nickel plated. Pure silver contact points with 
wiping action. Laminated phenolic (linen 
electric base) insulation. 


K 1503-S 
A C TYPE 


K 1603-S 
DC TYPE 


Available in either single or double throw, 
open or closed contacts. Coils 1.5 to 220 v 
A.C.—2 to 110 v D.C. Overatl size—1-in. x 
1¥%,-in. x 1¥Yg-in 


K 1504 
AC TYPE 


K 1604 
DC TYPE 


Available in either single or double throw 
open or closed contacts. Coils 1.5 to 220 v 
A.C.—2 to 110 v D.C. Overall size—1 4-in. 
x 13%-in. x 1Yg-in. 


K 1509 
AC TYPE 


K 1609 
DC TYPE 


Available in either single or double throw, 
open or closed contacts. Coils 1.5 to 220 v 
A.C.—2 to 110 v D.C. Overall size—1-;%;-in. 
x 13%-in. x 1Yg-in. 


Write for catalog and price list. 


Advancetelays 


ADVANCE ELECTRIC & RELAY CO. 


1260 W. 2nd ST.+ LOS ANGELES 26, CALIF.-> U.S.A 
PHONE MICHIGAN 9331 
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Quiet 


HEINZE DOUBLE BLOWER UNIT 


For undergrate forced draft units, large photo- 
graphic dark rooms, humidifiers, air conditioning 
equipment, etc. 

LOW POWER CONSUMPTION 

NO RADIO INTERFERENCE 


Take advantage of Heinze’s experience of 42 years 
and more in building electrical motors and motor- 
driven apparatus and the Heinze coordinated 
method of design and production. 


Heinze Electric Co 


685 Lawrence Street 


LOWELL, MASS 
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The lack of 
special copper shapes has been particularly serious. 


been placed in a very critical position. 


Refineries, it is reported, have not been casting these 
shapes because of low price ceilings. 

The Light Metals—Aluminum supplies of all de 
scription, and particularly in sheets, are under strong 
demand, although it could not be said that there is any- 
thing like the stringency that prevails in the other 
metals reviewed here. Aluminum sheet is booked up 
through 1946, and if producers wanted to accept orders, 
they could book up solidly through 1947. Current out 
put of sheet, according to ‘CPA sources, is about 75 
million pounds per month. Demand for aluminum 
castings has been steadily increasing, and there has 
heen a noticeable increase in the demand for the metal 
from the electrical feld. Use of aluminum as a re 
placement for copper in conductors however, is not 
seen as more than moderate because of the inherent 
Aluminum market 
also sutfers from a tightness in scrap. Supplies antici 
pated from large-scale scrapping of wartime aircratt 


limitations in aluminum properties. 


has not materialized. 
ALUMINUM OUTPUT IMPROVING 


Outlook for aluminum is for a steady improvement 
in output (particularly when reopened DPC sheet mills 
start operation) and a steady growth in the new uses 
There are no price ceilings on aluminum, and so the 
aluminum industry is not concerned with such restric 
tions. As a matter of fact, it is an industrywide objec 
tive to increase production, lower prices and so greatl) 
broaden the number of possible applications. But al 
though the industry is not plagued with price ceilings. 
it has been seriously affected by labor troubles and 
lack of labor productivity. 
expressed at the inability of the aluminum industry to 
maintain in peacetime the high rates of wartime produc 
tion. Aside from other causes, it should be pointed out 
that wartime production rates were made possible by 
highly standardized shapes, sizes and grades. In peace 
time these conditions do not apply, as there is a great 
diversity of specifications. As to utilization of all 
aluminum plants built for wartime production it is 
pointed out that some of the very large plants are not 
suitable for peacetime use because they require 100 
per cent capacity operation to be economical. 

On the brighter side of the materials picture is the 
other light metal—magnesium. Supplies are considered 
ample, and latest available figures (July) show shipments 
of 144 million pounds of finished magnesium products 
Natural re 
serves for the production of magnesiums are practically 
unlimited, so the future of the metal is only bounded 
by its adaptability to expanding uses. 


Some surprise is often 


(castings, rods, extrusions, sheets, etc.). 


Production trend is reported as consistently on the 
upgrade, gaining 300,000 to 400,000 Ib monthly. Est- 
mates place total output of finished magnesium products 
at 2 million pounds, perhaps 2% million, by the end 
Castings should account for much of th 


increasing production. 


of the vear. 


This report covers metals only. A review of the situa- 
tion in plastics, protective finishes, rubber, textiles and 
other non-metallic materials is scheduled for the next 
issue of ELecTRICAL MANUFACTURING. 
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doing our utmost 
to meet the demand 


THE BROWN-BROCKMEYER CO 


LEADING INDEPENDENT MOTOR MANUFACTURER 


1044 SMITHVILLE ROAD 


DAYTON 1, OHIO 
UIUC ALLEL MU te age AR Rath eee 
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HIS is being written as the first full postwar year 


comes to its end. And so it should be timely to 


cast up a score for our industrial progress during 
that period. 
encouraging factors. 
due to labor troubles, industrial activity is reaching new 
peacetime levels. July shipments of several major elec 
tric appliances—washing machines, radio receivers, 


On the overall basis, the record has some 
Despite earlier severe setbacks 


vacuum cleaners, electric irons—topped prewar levels. 
August figures are as yet unavailable but estimates of 
shipments give every indication of maintaining this 
trend. The August report of CPA Administrator John 
D. Small estimates overall economic activity during the 
second quarter of 1946 at an annual rate of $130 bil 

lion—a 17 per cent increase over 1941. Discount this 
estimate on the scorce of an inflated dollar, and you still 
have a respectable volume of national production. Other 
‘favorable indications are the continued high level of em- 
ployment (it hit an all-time record of 58.1 million in 
July) and the continued high volume of consumer buy 

ing. 

On the other side of the picture are the shadows cast 
by new strikes, the international situation, and the dras- 
tic situation caused by the stringency in the supplies of 
many basic materials. It may seem paradoxical to speak 
of record-breaking production and at the same time of 
crippling materials shortages, but it should be noted 
that the production figures are “record-breaking” only 
in relation to prewar levels; they are still inadequate, in 
many cases woefully so, to meet present consumer and 
industry demands. And until production does swing 
into full capacity to meet such demands, we are still 
far from reaching out postwar objectives. 


Materials Situation Still Critical 

The materials shortages, particularly in copper, lead, 
electrical steel sheets and gray iron castings, have con 
tinued to plague the electrical manufacturers, despite 
some moderate improvements. A full report on the 
market situation in these and other critical materials ap- 
pears elsewhere in this issue of ELectricaAL MANv- 
FACTURING. In components, the big headache is still 
the shortage of fractional-horsepower motors, with in 
tegral-horsepower motors also in very short supply. 
Other components that are still tight include conden- 
sers, temperature controls, switches and tubes. Some 
improvement, however, is reported from individual 
manufacturers of components. Westinghouse reports 
recently that its output of small motors is 33 per cent 
higher than the 1941 peak. Maximum output is ex- 
pected by February, 1947. 

The revised CPA report for July also is on the en 
couraging side. It shows total shipments of fractional- 
horsepower motors and gearmotors at 1.68 million units, 
which substantially reverses the downward trend shown 
in June and also reverses earlier July estimates. But 
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HIGHLIGHTS 


total unfilled orders stand at 30.11 million units. (The 
CPS figures are based on reports from 98 plants.) 
Statistical indexes show a mixed trend, although the 
overall movement is generally upward. (See Statistical 
Barometer, Page 156.) Industry-wide orders for mo- 
tors and generators as reflected by NEMA’s monthly 
index for July dipped below the June high. Sales of 
gearing have risen and so have sales of radio sets, but 
machine tool orders have taken a sharp drop in July. 
Supplementing the statistical data appearing on page 
156, which are based on information gathered and re 
ported by industry sources, here are some data on 
other products as reported by the CPA. (It may be noted 
that industry figures are usually based on sales or 
orders while CPA figures relate to shipments made. ) 


July Shipments Up 

Shipments of domestic washing machines, according 
to the CPA, dropped by 4 per cent in July, 187,000 
units as against revised June figures of 194,000. Out- 
put, however, was still over the 1940-41 monthly rate to 
the extent of 11 per cent. Electric ranges registered im- 
portant gains for the second month in a row. July ship- 
ments reached 57,000 units, up 2.4 per cent from 46,000 
in June, and 21 per cent over 1940-41 levels. 

Shipments of radio receiving sets (as reported by the 
CPA) are running by 21 per cent above prewar rates, 
although the July total, estimated at 1.33 million, de- 
clined from the June total of 1.38 million. Of the total 
shipped, says the CPA, 82 per cent were table models, 
8 per cent were consoles, and 10 per cent were auto- 
mobile radios. The latter two categories are running 
far behind prewar rates, with bulk of output represented 
by the table models. Shipments of vacuum cleaners in 
July reached a total of 197,000 units—9 per cent over 
June figures, and 26 per cent more than the prewar 
rate. Factory sales of mechanical stokers (reported 
by the Bureau of the Census) reached 16,610 units 
21 per cent more than in June. 


OPA Ceilings Up 

Price ceilings continue to be hiked on many raw ma 
terials and finished products. Recent OPA orders of in 
terest to electrical manufacturers include the following : 

Manufacturers of copper electrical coils and windings 
were given a formula authorizing price increases based 
on any increased costs of the copper contained in their 
products. Manufacturers’ ceiling prices on distribution 
transformers were increased by 12 per cent. 
of lead-acid storage batteries, cells and plates were 
granted higher prices, as were resellers of industrial 
storage batteries. 

In basic materials, premiums for copper resellers were 
upped by % cent per lb in each sales category. Re- 
sellers of primary lead and of secondary lead, and dis 
tributors for brass mill products were also granted 


Resellers 
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VOLTAGES 
FREQUENCIES 
DUTY CYCLES 


LOADS 
(Deadweighf or Spring) 


Length of Stroke etc. 


NYA 22 


All provided with the finest measure of 
precision, in the latest, most compact, and 
durable construction. 


YOUR 
SPECIFICATIONS 


Let us counsel with you on 
your requirements, without 
obligation 


Write or wire for 


prompt estimates. 


Specialists in Coils, Coil Assem- 
blies, Transformers, Solenoids — 
windings for évery electrical pur- 
pose. Over 30 years experience 


and two large plants. 


Factories in Chicago and Kentland 
1006 FIRST ST.. KENTLAND, INDIANA 


higher price ceilings in their respective industries. 


General Electric Reopens Lighting Institute 

After a five-year shutdown during the war, the 
world-famous General Electric Lighting Institute at 
Nela Park, Cleveland, signalized its full return to post- 
war activity by rededicating its completely rebuilt fa- 
cilities at elaborate ceremonies on September 9%. 
Fittingly enough, the ceremonies were initiated by Mrs. 
Thomas Alva Edison, widow of the inventor. Speakers 
included C. E. Wilson, president of General Electric 
Company, M. L. Sloane, vice-president, General Elec- 
tric Company, and Ward Harrison, director of engi 
neering of the institute. 

In his address, Mr. Wilson praised industry for the 
reconversion job done to date and urged continued 
efforts in the direction of full production. “For the 
second time in modern history,” said Mr. Wilson, “we 
are engaged in a campaign of pump priming but this 
time it’s different and [ think it is going to work. 
Industry is doing the job itself today with a practiced 


Calendar of Meetings 


Oct. 3-4—Third Annual Meeting and First International 
Magnesium Congress, The Magnesium Association, Wal- 
dorf-Astoria, New York City. 


Oct. 3-5—Second National Electronic Conference (spon- 
sored by the Illinois Institute of Technology, North- 
western University and the Chicago sections of AIEE 
and IRE with the cooperation of the Chicago Technical 
Societies Council and the University of Illinois), Edge- 
water Beach Hotel, Chicago. 

Oct. 10-12—Semiannual National Convention, American 
Society of Tool Engineers, Hotel Wm. Penn, Pittsburgh, 
ra. 

Oct. 14-19—First Annual Electronic Radio and Tele- 
vision Exposition, Grand Central Palace, New York City. 
Oct. 18-20—Second Annual Electronics Trade Show, 
West Coast Electronics Manufacturers Association, Elks 
Temple Building, Los Angeles. 


Oct. 28-30—Semiannual Meeting, American Gear Man- 
ufacturers Association, Edgewater Beach Hotel, Chicago. 


Oct. 28-Nov. 1—Annual Meeting, National Electrical 
Manufacturers Association, Hotel Traymore, Atlantic 
City, N. J. 

Oct. 29-Nov. 1—All-Industry Refrigeration and Air 
Conditioning Exposition, Refrigeration Equipment Man- 
ufacturers Association, Public Auditorium, Cleveland. 
Nov. 6-8—Annual Fall Meeting, Association of Amer 
ican Battery Manufacturers, Palmer House, Chicago. 
Nov. 17-22—27th Annual Meeting, American Welding 
Society, in conjunction with National Metal Congress 
and Exposition, Hotel Ambassador, Atlantic City, N. J. 
Nov. 18-22—28th Annual National Metal Congress and 
Exposition, sponsored by American Society for Metals. 
Iron and Steel Division and Institute of Metals Division 
of American Institute of Mining and Metallurgical Engi 
neers, American Welding Society and American Indus- 
trial Radium and X-Ray Society, Municipal Auditorium, 
Atlantic City. 

Nov. 20-22—Sixth Annual Meeting and Convention, 
American Industrial Radium and X-Ray Society, Seaside 
Hotel, Atlantic City, N. J. 

Dec. 2-6—Annual Meeting, American Society of Me- 
chanical Engineers, New York City. 

Dec. 2-7—17th National Exposition of Power and Me- 
chanical Engineering, Grand Central Palace, New York 
City. 

Dec. 5-7—1946 Winter Meetings, Electron Microscope 
Society of America and American Society for X-Ray and 
Electron Diffraction, Mellon Institute of Industrial Re- 
search and University of Pittsburgh, Pittsburgh, Pa. 
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You can think BIG 

when you work with 
AMERICAN 
MAGNESIUM 
PRODUCTS 


Ce 


Has BIlGness been a stumbling block because 
it involves excessive weight and unwieldiness? 
You can make an about-face in your thinking, 
if you start with featherweight American Mag- 
nesium products. Look at this equipment, for 
example— 

It's eight feet high. Yet work goes fast, move- 
ments are precise, and one man handles it 
easily, thanks to the smart design and wide use 
of weight-saving Mazlo Magnesium. 

American Magnesium Corporation makes a 


MAGNESIUM 
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Backboard of a Rutherford Photo- 
composing Machine using Amer- 
ican Magnesium extrusions to 
save weight. The board is rigid; 
no warping to cause distortion. 


complete line of products to help you cut excess 
weight. Sand castings, permanent mold and die 
castings, shapes, sheet, and plate; all are avail- 
able to the manufacturer whose development 
work has been stymied by the idea that size 
means overweight and too much bulk. 

For help in designing magnesium into your 
products, call the nearby Alcoa office. Or write 
Aluminum Company of America, Sales Agent 
for American Magnesium products, 1715 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


PRODUCTS 





Roa 
| CONTROL 


The “Helix” shape, as shown here, is a 
finished form of thermostatic bimetal 
frequently used in temperature oper- 
ated controls where rotating action is 
required for turning indicators, or 
opening and closing contacts. 


As temperature rises this element 
“winds up” asa result of one side of the 
bimetal having a higher coefficient of 
expansion than the other. Since one 
end of the element is “fixed”, the 
turning force is exerted at the end to 
which the shaft is attached, thus auto- 
matically rotating the shaft. Cooling 
of bimetal reverses the movement. 


Chace thermostatic bimetals are avail- 
able in 35 types for use in temperature 
operated controls; these bimetals meet 
every condition within the tempera- 
ture range of —100° F. to +1200° F. 
Available in sheets, strips, forms and 


sub-assemblies. 
Eco 
# 


wu.€ 


rd 
Thermostatic Bimetals and Special Alloys 
1608 BEARD AVE. « DETROIT 9, MICH. 


% 


nand. It has done a reconversion job of which it ha 
every right to be proud; it has taken its losses an 
squared away to face the unexpected hurdles of highe: 
costs, industrial strife, scarce materials, lower produc 
tive efficiency and a spotty price adjustment progran 
without too much complaint.” 

The rebuilt institute features unusual architectua 
design, stressing the application of all types of lighting 
systems. New and enlarged facilities for research in 
the field of lighting have been provided. 

Exhibits included industrial lighting, miniature lamp 
automotive lighting, fluorescent lamps, etc. 


Exposition Plans Develop 

The summer lull in industry shows and expositions 
is about over, and now a renewal of activity is forecast 
for the balance of the year and the first half of 1947 
Some indication of this activity is reflected in the Calen- 
dar of Meetings that appears on page 238 and in the 
Trade Association and Professional Societies news 
columns. Particularly interesting to the electrical field 
are the ambitious plans being made for the Electrical 
Engineering Exposition scheduled for New York dur 
ing January 27-31, inclusive. It will run concurrently 
with the winter meeting of the American Institute oi 
Electrical Engineers, although there is no official con 
nection between the two events. 


Peacetime Use of Atomic Power 

What about the practical application of atomic powe! 
to peacetime industrial use’ Well, here’s one answer 
An atomic power cost survey prepared for the Uniteo 
Nations Atomic Energy Committee showed that an 
atomic power plant of 75,000 kw could be built in the 
eastern part of the United States for approximately 
$25,000,000. This was disclosed recently by Dr. Charles 
A. Thomas, vice-president and technical director o! 
Monsanto Chemical Company at a meeting of the 
American Chemical Society. Dr. Thomas added that or 
the assumption of 100 per cent capacity operation, and 
interest charges on the investment of 3 per cent, “the 
plant could produce power at approximately 0.8 cents 
per kilowatt hour. This figure has been computed by 
different groups of engineers working independently.’ 

Under the same conditions, he said, a coal powe 
plant would cost $10,000,000 and bituminous coal could 
be delivered to this plant in the eastern United States 
at about $7 per ton. He concluded: “The cost of pri 
ducing power in this plant would be approximately 0.62 
cents per kilowatt hour. Equality of operating costs 
between coal power plants and nuclear power plants 
would be reached if the coal cost were $10 per ton.” 


INDUSTRIAL BRIEFS 


Barnes & Reinecke, Inc., Chicago, has purchased 
Shoberg Tool Co., Chicago. This acquisition is part 
Barnes & Reinecke’s expansion program to provide addition 
facilities for the manufacture of the special tools and machines 
designed for its clients. Fred P. Shoberg, founder of Shob« 
Tool, will continue as president of the company, which w 
operate as a division of Barnes & Reinecke 


In November the American Screw Co., Providence, R 


will move to its new plant at Willimantic, Conn. The compa 
will continue to operate one plant in Providence. Willimant 
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Every FEDERAL Industrial Power Tube is 


X-RAY TESTED 


Oe 
ale a 


...in Industrial Electronic Equipment like this 2%-xw Dielectric 


Sealing Unit made by the RADIO RECEPTOR CO. INC., N. Y. C. 
a 


of In Federal Power Tubes, there can be no the possibility of breakage in handling or 


unseen flaws — because the searching eye 
of X-ray tells the ‘‘inside story” of every 
tube not once, but twice, before ship- 
ment. This test, together with other ex- 
acting requirements, means that each 
tube must be perfect in every detail. — 
your assurance of longer tube life ander 
the severe conditions of industrial service. 

The 7C25, like all of Federal’s indus- 
trial tubes, is built to take a beating. Wide 
spacing of internal elements fortify against 
excessive vibration. Flexible leads simplify 
installation and reduce strains. And very 
little unshielded glass is used, minimizing 


in service. 
For complete information, write to 
Dept. L316. 


DATA FOR 7C25 TUBE 


Filament Voltage 
Filament Current 


11.0 volts 


Maximum Ratings for 
Maximum Frequency of 50 Mc 
DC Plate Voltage 4500 volts 
DC Plate Current 
Plate Dissipation 


Overall Height 
Maximum Diameter 
Type of cooling 


2500 watts 


Federal Tele phone and Radio « orpgeation 
In Canode:—Federal Electric Manufacturing Company, Ltd. Montreal 


Newark 4, 


Export Distributors:—international Standard Electric Corp. 67 Broad St., N. Y. C. New Jersey 
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KESTER FLUXES are 


Time-Tested 
in laboratory and industry 


@ In any soldering operation requiring a separate flux... 
just as in the field of flux-cored solders... you can profit 
by Kester’s long experience and leadership. 

@ For 47 years Kester engineers have made soldering their 
particular study ...in the laboratory and in the plants of 
industrial users. They have accumulated a vast solder expe- 
rience, which is the basis for the scores of Kester Flux 
formulas which are at the service of industry today. 

@ Whatever your soldering operation, you can get the right 
flux from Kester, without guesswork or risk of solder fail- 
ure. This high degree of solder-certainty means improved 
performance for your product. 

@ Kester engineers are at your service, to assist you in find- 
ing exactly the right flux for your work. Command them 
freely, without obligation! 


KESTER SOLDER COMPANY 
4209 Wrightwood Ave., Chicago 39, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


“KESTER 
ane aes 


STANDARD R ode ee Se 







by company officials that the complete changeover to the ne 

























however, will be the It is estimat 





main production center. 










plant will take approximately a year. 





General Electric Co. has purchased the Fitchburg, Mas. 
turbine plant from the War Assets Corp. for $2,300,000. 1] 
company is expending $500,000 for the expansion of resear 
and production facilities in the plant. The six buildings of t 
plant contain 30,000 sq ft of office space and about 200,000 sq 













of factory space. 








Fedders-Quigan Corp., Buffalo, N. Y., has made plans 

enter into the manufacture of unit air conditioners for roo: 
cooling. Engineering development of the first of several moc 
has been completed. Shipments are scheduled for early 194 
availability of materials. 












subject to the 













Appliance Corp. of America, Milwaukee, Wis., has be 
formed for the production and distribution of a new automat 
washing machine to be known as the “Akka Top-Flow.” P: 
duction is expected to start at once. The machines will 
manufactured jointly with Barlow and Seelig Manufactur- 
ing Co., Ripon, Wis. Officers of the new company includ 
John C. Cleaver as chairman of the board; Fred V. Gard 
as president and John F. Horvath as vice-president in char: 











of engineering. 









Whiting Corp., Harvey, Ill., manufacturers of elect 
cranes, hoists, etc., has created a new refrigeration divisi 
to manufacture and market home-type freezing units and othe: 












refrigeration products 





The Lake Erie Engineering Corp., Buffalo, N. Y., 
taken over the Feller Engineering Co., Pittsburgh, Pa. || 
latter company will be known as the Feller Engineering Diy 
sion of the Lake Erie Engineering Corp. K. Feller, found 
of the Feller Engineering Co., will be general manager, wit 
headquarters in the Empire Building, Pittsburgh 













York Corp., York, Pa., has been granted authorization | 
the CPA to proceed with a building program of over $1,000,00: 
[wo new buildings and three building extensions at Grantl 
and one extension and some inside alterations at West Yor! 
Pa., are planned. This will increase manufacturing space b) 
113,000 sq ft. An additional $3,000,000 is expected to be spent 
for modern, production tools.and for plant rearrangement 







Federal Electric Manufacturing Co., Ltd., Montr 
Quebec, Canada, recently organized subsidiary of Federal T« 
phone & Radio Corp., Newark, N. J., has acquired a mat 
facturing plant in Montreal from the Canadian War Asset 
Corp. for the production of telephone, radio and other electric 
equipment. This plant contains 90,000 sq ft of floor space. 
additional eight acres of land adjoining the factory have be: 
acquired to permit for future plant expansion 









Handy & Harman, New York City, is building a new plant 
in Los Angeles. The company’s present office in the Bendi 
Bldg., Los Angeles, will be moved to the new location at 3625 
Medford St., Los Angeles, where the plant opens the latt 
part of this year. 








International Detrola Corp., Detroit, Mich., has purchas: 
all the steel-making, rolling mill and fabricating plants a 
other fixed assets of the Andrews Steel Co. 







International Nickel Co., Inc. has opened the Texas Te 
nical Section of its Development and Research Division, Bat 
ers Mortgage Building, Houston, Tex. R. J. Rice, metallurgi 
and chemical engineer, will be in charge. 















Stevens Manufacturing Co., Mansfield, Ohio, has b 
formed by W. C. Stevens, formerly manager of thermostat sa 
at Westinghouse Electric Corp. The company will engag: 
the design and manufacture of electrical appliance and indust 
thermostats. Mr. Stevens is president of the company. 






¢ 


The Transport Products Corp. has been formed to t 
over the signal division of the Peerless Manufacturing Corp. 
and the Power Gates Co., both of Louisville, Ky. The ce 
pany will be located at 120 South Campbell St., Louisville 6, | 
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What Lord Flexible Couplings 
Will Do for You 


Absorb torque to approximately 20°, be- 
tween motor and driven unit. 


Accommodate angular or parallel misalign- 
ment. 


Prolong the life of bearings, on motor and 
machine. 


Reduce installation costs, by eliminating 
necessity for precise alignment. 


Absorb the strain of shock loads—starting, 
stopping, stalling—throughout the assembly. 


Absorb the force of end and radial thrusts. 


Provide for even flow of power from motor 
to unit in work. 


Reduce noise by eliminating transmission of 
noise through the shaft. 


Give protection to the driving motor from 
suddenly imposed excessive overload. 


SHEAR TYPE 


Gouded Rubber 


FLEXIBLE 
COUPLINGS 


Too often Flexible Couplings are selected without 
consideration of the EXTRA services which they can 
render; such as the absorption of momentary impulses 
for smoother power delivery, elimination of shaft align- 
ment difficulties, noise reduction, protection to equip- 
ment, etc. No single coupling can provide these EXTRAS 
over a wide range of power. That is the reason LORD 
FLEXIBLE COUPLINGS are available in many sizes up 
to and including 1-HP.—so you may fit your require- 
ments exactly and obtain a// of the advantages available 
from engineered coupling design. 


By permanently bonding rubber (or neoprene to 
resist oil) between steel hubs in such a manner as to 
stress the rubber section in shear, LORD has obtained 
an unusual amount of torsional resiliency for shock ab- 
sorption. Since all movement is accommodated within the 
rubber, there is no frictional wear or chafing to shorten 
coupling life. For the best in advanced coupling design, 
use LORD FLEXIBLE COUPLINGS. 


Write for Bulletin 200-A which describes 
LORD FLEXIBLE COUPLINGS in greater detau. 


it tTaKES BONDED RUBBER Ye Shear TO ABSORB VIBRATION 


Every genuine Lord Mounting 


carries the mame “LORD” 19RD MANUFACTURING COMPANY 


raised letters on the forgings. 


Originators of Shear Type Bonded Rubber Mountings 
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Modern of ces exhibit the 


wide use of THOMASTRIP 


meets functional aad 


decorative requirements 
The wide range of properties and finishes of ThomaStrip 


aids manufacturers to keep pace with modern designs and 
production short cuts. Thomas has long wetland in 
making steel for office equipment— including communi- 
cating systems, office machines, office supplies, electrical 
fixtures, hardware, furniture, Venetian blinds and trim. 
The use of ThomaStrip is so extensive that you can be 
sure some product in every modern office has a part 
made of Thomas cold rolled strip steel. In planning your 
product, investigate the special euuane of ThomaStrip. 


Wh y ; . - - because the versatility of ThomaStrip ex- 
tends the benefits of steel into many products. It is avail- 
able in a wide range of finishes, coatings, special tem- 
pers, and analyses... in electro-coated zinc, copper, 
nickel, and brass . . . hot dipped tin and solder . . . lac- 
quer coated in colors . . . uncoated precision strip . . . 
carbon and alloy specialties. Our engineers will be glad 
to work with you. 


THE THOMAS STEEL CO. - WARREN, OHIO 


COLD ROLLED STRIP STEEL SPECIALISTS 


ELECTRO-COATED ZINC, COPPER, NICKEL AND BRASS... HOT 
DIPPED TIN AND SOLDER... LACQUER COATED IN COLORS... 
UNCOATED PRECISION STRIP, CARBON AND ALLOY SPECIALTIES 


Officers of the company are: T. F. Going, formerly with Pee: 
less, president; M. M. Dilley, formerly with Power Gates, vic 
president; J. E. Butler, formerly with Peerless, production man 
ager; H. C. Bierbaum, assistant production manager and L. R 
Zehnder, chief engineer. 


Earl S. Patch and C. Robert Talmage have formed a ney 
firm, Patch and Talmage, to serve industrial companies 1 
the field of powder metallurgy. Offices and laboratory ar 
located at 4 South St., Stamford, Conn. Previously Mr. Patc 
was engineering and sales manager for the Moraine Product: 
Division of General Motors and sales manager for the Micr 
Ferrocart Products Division of Maguire Industries. Mr. Tal 
mage also was associated with the Moraine Products Divisio 
in engineering and sales positions and was assistant chi 
engineer of the Micro-Ferrocart Division of Maguire Industries 


The Indiana Steel Products Co., Chicago, has made pla: 
to erect a new plant at Greenburgh, N. Y. Fourteen acres o 
land have been acquired for the new plant, which will be use: 
largely for the production of special products in the permanent 
magnet field. 


Clarostat Manufacturing Co., Inc., Brooklyn, N. Y., has 
acquired the entire outstanding stock of Kurman Electronics 
Corp., Long Island City, N. Y. It will operate the Kurmai 
organization as a wholly-owned subsidiary of Clarostat, but 
with its own engineering and production personnel and plant 
The new officers of Kurman Electronics include Victor Muche: 
as president, George Mucher as executive vice-president an: 
Nathan Kurman as vice-president in charge of research. 


Frank W. Morse Co., Boston, has completed its new buil 
ing and is ready for operation. 


Applications have been filed with the Civilian Productio 
\dministration by the Aluminum Company of America t 
erect a plant in Des Plaines, IIl., for the manufacture of alumi 
num die castings. The plant would be built on a 35-acre sit 
at Wolf and Algonquin Roads, Des Plaines, and would hav: 
floor space of approximately 190,000 sq ft. 


National Carbon Co., Inc., is materially increasing it> 
manufacturing capacity by constructing two new plants. 
third one has been purchased from the Reconstruction Financ 
Corp. and is being converted to commercial operation. Thi 
latter plant, which is located at Charlotte, N. C., was operate: 
for the government by National Carbon during the war turning 
out batteries for the Army Signal Corps. The two new plants 
now under construction are located at St. Albans, Vt., an 
Asheboro, N. C. 


The Allis-Chalmers Manufacturing Co., Milwaukee, \\ is 
has installed three new laboratories: “shock-test” material 
testing laboratory developed in cooperation with the Navy dui 
ing the war, a new electronic processing laboratory and a ne\ 
steam turbine auxiliary test floor. 


Corning Glass Works, New York City, has made plans 
for a pilot plant especially designed to facilitate the manufactur: 
of new products and to develop new manufacturing methods 
The new plant, said to be the first of its kind in the glass 
industry, will be located in Corning, N. Y., and will cove 
11,000 sq ft of floor space. 


James L. Baldwin & Co. has moved to 1551 West Thomas 
St., Chicago 22. 


General Electric Co. is constructing a new factory for th 
manufacture of silicone products at Waterford, N. Y. Opera 
tion is expected to begin the end of this year. 


Wilmotte Manufacturing Co. has moved to 1713 Kal 
rama Rd., N. W. Washington 9, D. C. 


Electric Auto-Lite Co., Toledo, Ohio, has purchased 
new plant at Owosso, Mich. The plant, which will cover 144 
000 sq ft, will be operated by the Auto-Lite Battery Corp 
for the manufacture of automotive storage batteries. This ne\ 
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Put your mind 


on a BLANK! 


A plastics blank, of course ...a blank punched from 
BAKELITE plastic molding board that could be the answer to 
one of your supply problems. 


For many manufacturers, here is an idea that might 
go far toward easing the present stringency in supply of 
molded plastic parts. For certain uses . .. particularly 
for flat shapes ... BAKELITE molding board provides a 
shock-resistant plastic in a more workable, convenient form. 
It is more readily available, and it may often be substituted 
in whole or in part, for other types of molding plastics. 
For general molding requirements the material is supplied 
in a special “diced” or cubed form that can be pre-formed 
on automatic tabletting machines. Regardless of form in R 
which supplied, these molding board plastics anchor metal CO 


inserts securely, give great impact strength to heavy duty dciiiniaiininien 


parts and staunch reinforcement at vital points—and 
yet they can be molded in general-purpose molds. Isn’t this 
worth discussing with your supplier? 

BAKELITE phenolic resin molding boards, blanks, and 


diced material give high moisture resistance and excellent 
dimensional stability in addition to impact strength. 
The blanks are furnished in disk, rings, rectangles or squares MOLDING BOARDS and BLANKS 
in various thicknesses. A rich, glossy black is the final color. 
BAKELITE’S engineers will be more than glad to consult 
with you and your suppliers and help you determine new 
ways to improve your production and extend your supplies 
of plastics. Write Department 55 for full information. 
BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [[q@ 30 East 42nd St., New York 17, N. Y. 
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“Layer-Wound” Coils. . . Cotton-Interwoven 
or Non-Insulated ... Produced with Sav- 


ings in Time and Improvements in Quality 


The No. 96 Universal Winding Machine is one of two 
in the Universal line for cotton-interwoven coils. A 
larger capacity model, No. 103, is also in wide use. 


With the cotton-interweave attachment, this machine 
winds self-supporting coils of extreme durability and 
efficiency. The cotton-insulation increases in volume 
at the end of each wire layer, providing ample protec- 
tion where the current is most apt to short circuit. The 
completed cotton coil is readily susceptible to impregna- 
tion — without need of elaborate vacuum systems. 


With the cotton-interweave inoperative, the No. 96 
winds field coils and other uninsulated windings pro- 
duced with flanged forms. . . or it can be used to pro- 
duce coils having insulating paper (manually in- 
serted) between adjacent wire layers. 


It is the ideal machine for laboratory usage as well 
as quantity production. 


Bulletin 96 describes such features as: mechanical 
guiding of wire and cotton... quick adjustments... 
self-contained change gears... adjustable unrolling 
tensions . . . receding-type guide holders. . . automatic 
inspection . . . automatic stopping . . . ease of oper- 
ation . . . durability. 


Cross-wound coils (lattice-type)—Bulle- 
tin 84 


Gutter-wound coils for heavy duty— 
Bulletin 98 


Spool-wound coils without insulation be- 
tween layers—Bulletin 102 


preteens coils—Bulletins 104 and 


23-5-73 


SR Cee 


P.O. Box 1605, Providence 1, R. I. 


A Wide Range of Winding Machines for a Wide Range of Coils 





plant will be the seventh exclusively devoted to the manufacti 
of batteries. 


Emerson Radio and Phonograph Corp., New York Cit 
has acquired 100 per cent of the capital stock of Plastimold 
Corp., Attleboro, Mass., manufacturers of radio plastic cabin 
and fabricators of a variety of molded plastic products. Plast 
mold will serve as a wholly owned subsidiary of Emerson Ra 


TRADE ASSOCIATIONS 
AND TECHNICAL SOCIETIES 


IES Convention Held 


Some 800 delegates attended the eight technical and gene: 
sessions of the annual convention of the Illuminating Engine 
ing Society at the Chateau Frontenac, Quebec, Septeml 
18-20, inclusive. The convention marked the completion of th: 
society’s 40th year. Membership during the past year reach 
a record-breaking high of 5000. 

\ feature of the convention was the report of the progr 
committee reviewing the year’s developments in the field 
illuminating engineering. Also presented at the technical ses 
sions were papers on: residence lighting; quality of lighting; 
interior lighting; 


special lighting applications ; sources, sp 


trum and photometry. 


Record Attendance Seen for 
All-Industry Refrigeration Show 

The 4th All-Industry Refrigeration and Air Conditioning 
Exposition, to be held in the Public Auditorium, Cleveland, 
October 29 to November 1, is expected to draw an attendanc 
of over 20,000. Some 300 exhibits are planned representing 
both components and complete products. Many new designs 
in the field of frozen food storage cabinets, home freezers, home 
refrigerators, commercial refrigerators, water coolers and special 
industrial types of refrigerating equipment are to be show: 
Air conditioning exhibits also will be wide in scope. 

The exposition, sponsored by the Refrigeration Equipment 
Manufacturers Association and Frozen Food Locker Manuta 
turers and Suppliers Association, will be the first held sinc: 
January, 1941. 


ASME Machine Design Group to Meet 


In conjunction with the Fall meeting of the American Society) 
otf Mechanical Engineers, to be held at the Hotel Statler, 
Boston, Mass., the Machine Design Group of the society 
meeting on October 2 and has the following program sched- 
uled: “Some Considerations in Designing Parts for Powde! 
Metallurgy,” I. J. Donahue, Presmet Corp., Worcester, Mass 
and “Variable Feed Control Mechanism,” FE. C. Miller, Riley 
Stoker Corp., Worcester, Mass. 


West Coast Electronics Show Planned 


th 
thie 


Second annual electronics trade show will be held at 
Elks Temple Building in Los Angeles, October 18-20, in 
clusive, under sponsorship of the West Coast Electronics Man 
ufacturers Association. Some 113 exhibits representing ele 
tronic devices and apparatus manufactured on the Pacific 
Coast have already been arranged. Association headquarters 
are at 922 Park Central Building, Los Angeles 14. 


Floor Machine Group Elects Officers 

Following officers were elected at a recent annual meeting 
of the Floor Machinery Manufacturers Association held in 
Chicago: president, Fred C. Hild, president, Hild Floor Ma 
chine Co., Chicago; vice-president, Lloyd Hale, president, & 
H. Tenant Co., Minneapolis, Minn.; secretary, R. A. Ponsell 
president, Ponsell Floor Machine Co., New York City. 

Mr. Hild, in his acceptance speech, stressed the need to! 
increasing production by member companies to catch up with 
accumulated demand for floor machinery. 


Electron Microscope Group to Meet 

Joint 1946 winter meetings of the Electron Microscope > 
ciety of America and the American Society for X-Ray and 
Electron Diffraction are to be held in Pittsburgh at the Mel 
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YOUR BLUEPRINT 
IN PLASTIC 


FROM SMALL PARTS to MAJOR ROLES, 
LEAL EVE aaa DY RL ED ta as 


MOLDED PRODUCTS 
309 CHERRY STREET, SCRANTON 2, PA. 


Branches: NEW YORK - CHICAGO- DETROIT - BRIDGEPORT - CLEVELAND 
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NEW MODELS 
Available Now! 


“ATR 


QUALITY PRODUCTS 


BATTERY ELIMINATORS 
For Converting A.C. to D.C. 


New Models . . . Designed for Testing D.C. Elec- 
trical Apparatus on Regular A.C. Lines. Equipped 
with, Full-Wave Dry Disc Type Rectifier, Assuring 
Noiseless, Interference-Free Operation and Extreme 
Long Life and Reliability. 

@ Eliminates Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximum Efficiency 

at All Times. 
@ Fully Automatic and Fool-Proof. 





ATR 


LOW POWER 
INVERTERS 





4 


For Inverting D.C. to A.C. 


Another New ATR Model . . . Designed for Oper- 
ating Small A.C. Motors, Electric Razors, and a 
Host of Other Small A.C. Devices from D.C. Voltage 
Sources. 


ATR 


STANDARD 
AND HEAVY 
DUTY 

INVERTERS 


For Inverting D.C. to A.C. 

Specially Designed for Operating A.C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radio 
Test Equipment from D.C. Voltages in Vehicles, 
Ships, Trains, Planes, and in D.C. Districts. 

Write for Owr New Catalog—just Off the Press! 





AMERICAN TELEVISION & RADIO CO. 


Quolity Products Since 1931 
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Institute of Industrial Research and the University o1 Pitt 
burgh, December 5-7, inclusive. 

Further information regarding these meetings may be ol 
tained from Dr. S. S. Sidhu, local chairman of the ASXREI 
University of Pittsburgh, or Dr. Earl A. Gulbransen, lo 
chairman of the EMSA, Westinghouse Research Laboratorie 


RMA Adopts New Standards 


Representing months of study by various committees of th 
Radio Manufacturers Association, a new set of engineering 
standards has been recently adopted by the general standards 
committee of RMA’s Engineering Department. These stand 
ards, which are being incorporated in a new revision of tl 
RMA manual, are designed fo improve performance of radi: 
and television receivers and radio-phonographs and to simplify 
their manufacture. Among the new standards adopted and t 
be published at an early date, are the following titles: Color 
code for radio chassis wiring; Intermediate frequency of 10.7 
mc for VHF broadcast receivers; Antenna-to-set transmis 
sion line for television receivers of 300 ohm characteristic 
impedance and comprised of parallel unshielded pair design 
Chassis pickup in automobile receivers; Dimensional character 
istics of phonograph records; Dimensional characteristics 
drive pulleys. RMA also has adopted standard type designa 
tions for other than receiving and cathode ray tubes. 

Further details may be obtained by writing the RMA En 
gineering Department at 90 West St., New York. Dr. W. R 
G. Baker, vice-president of General Electric Co., is director 
and Virgil M. Graham, Sylvania Electric Products, Inc., 
associate director. L. C. F. Horle is chief engineer. 


Electrical Sessions at AISE 


Four-day annual convention of the Association of Iron and 
Steel Engineers to be held at the Public Auditorium, Cleveland 
October 1-4, inclusive, includes three electrical sessions among 
the 13 technical sessions. Various papers dealing with electrical 
problems in the steel industry will be presented, as well as re 
ports by the standardization committee. Among the papers o1 
the agenda are: “Discussion of Mill Type Motor Ratings, 
Frank Cramer, Carnegie-Illinois Steel Corp., Pittsburgh, Pa 
“Spot Conversion for Adjustable Speed Drives,” R. A. Geude: 
and W. R. Hough, Reliance Electric and Engineering C 
Cleveland; “Schemes and Methods for the Control of Plug 
ging,” E. J. Posselt, Cutler-Hammer, Inc., Milwaukee, W1s 

An attendance of 10,000 is expected at the Iron and Ste 
Exposition, sponsored by the AISE, and running concurrent! 
with the association’s convention. 


Power Exposition in December 


Important exhibits of electrically energized cquipment 

be included in the 17th National Exposition of Power ai 
Mechanical Engineering to be held during the first week 
December, at the Grand Central Palace, New York City, a 
cording to recent announcements from exposition headquarte: 
Sections will be devoted to machine tools, materials handlins 
equipment, automatic instruments and other equipment. .\mor 
the featured exhibits will be a small diesel-electric unit < 
signed for portable use and small isolated plants 


Corrosion Engineers Schedule 1947 Meeting 

The National Association of Corrosion Engineers will ho 
its annual convention in the Palmer House, Chicago, April 7-10 
inclusive. Included in the eight symposiums to be given will be 
sessions on the following industries : Electrical, communications 
and cathodic protection. In addition to its technical sessions 
NACE will sponsor 100 exhibits on corrosion-inhibiting prod 
ucts and supplies. Further information concerning the convet 
tion can be obtained from the association, 905 Southern Standar 
Building, Houston 2, Tex 








Electronic Parts Manufacturers Plan 1947 Show 

Plans have recently been concluded by the Radio Parts 
Electronic Equipment Shows, Inc., Chicago, to hold the 194 
annual show on May 11-16, inclusive. Headquarters will 
the Stevens Hotel, Chicago, which was the headquarters 
the 1946 show. Organizations sponsoring the show inclu 
the Association of Electronic Parts & Equipment Manuta 
turers and the Radio Manufacturers Association. 
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ATON SPRINGTITES! . . . now available to the new S. A. E. and A. S. A. Specifications 


That slick new product you 4 , he F — And costs will be less if 
are designing will give better 7 , (ip you use Eaton Springtites — 
service and satisfaction if as- —" quality screws or bolts pre- 
sembled parts are kept tight assembled with the correctly- 
with EATON SPRINGTITES. designed Reliance Spring 
Their ‘compensating-for- EATON SPRINGTITES’ strong, Lock Washer. 

looseness” and spring ten- adequate and calibrated re- 

sion features are building active spring tension main- The Eaton Springtite Folder 
service reputation for the tainsthatall-importantthread will help you to solve your 
products that use Eaton friction which keeps assem- fastening problems. Write for 


Springtites. blies tighter longer. a copy. 


2 AT © INI orrices AND PLANT MASSILLON, OHIO 


EATON ea TS Gi id Lay Sales Offices: New York * Cleveland + Detroit * Chicago * St. Louis » San Francisco » Montreal 
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Theodore A. Cohen has formed the Taco Engineering | 
Chicago. The new company is a consulting, designing 
manufacturing organization specializing in electronic and elect 
mechanical automatic control equipment. Mr. Cohen 


," 


ee founder and vice-president-chief engineer of the Wheelco 


> 


struments Co. before organizing his own company H« 


um holder of numerous patents as well as being a well-kn 
= & ai lecturer and author 


ANETTE Builds 
Do You Know . . . Boh MOTORIZED 


and MOTORLESS SPEED REDUCERS. . . 32 styles 


and types of motorized and 20 motorless machines are 

available with footorflange bases. @ Janette builtmotors are 

designed specially For driving Speed Reducers. @ Various types 

of motor enclosures, modifications, voltages, phases and speeds 

can be furnished. @ All Motors and Reducers are Built to 
ONE STANDARD OF QUALITY. 


Theodore A ‘ohen Ben F. Welte 


Ben F. Welte has been made assistant chief enginee: 
Colonial Broach Co., Detroit, Mich. Mr. Welte, who join 
the company in 1932, has been acting as research engineer 1 
the past few years. 


J. Donald Zaiser was elected president and general mai 
ager of Ampco Metal, Inc., Milwaukee, Wis., succeeding 
father, C. J. Zaiser, who passed away recently. The nm 
president has been with the company since 1933. 


Granville M. Read, assistant chief engineer, becomes c!} 
engineer at E. I. du Pont de Nemours & Co., Inc., Wilmingto: 
Del., with the retirement of Everett G. Ackart. Mr. Ackart 
had been with the company for almost 40 years. 


Allegheny Ludlum Steel Corp. has appointed Emil Kern 
as chief engineer with headquarters at Brackenridge, Pa. \ 
Kern came to the United States in 1926 from Germany as 
exchange engineer and joined the Mesta Machine Co. Ait 
leaving Mesta in 1945, he became associated with Reynol 
Metals Co. 


Detrex Corp., Detroit, Mich., has appointed Dr. William L 
McCracken, recently discharged from the U. S. Army Ens 
neers with the rank of lieutenant colonel, to the positior 
administrative assistant to C. F. Dinley, Sr., vice-president 
charge of research and engineering 


Orville O. Kenworthy has been added to the staff of Fe 
Knamel Corp., Cleveland. Mr. Kenworthy will engage in 
search and development work in his new position. He 
previously with the Chemical Warfare Service Branch, U 
\rmy. 


Peter Muller-Munk, industrial designer, Pittsburgh, Pa., : 
nounces that Captain Mark E. Sink has joined his organi 
tion. Mr. Sink will act as assistant to Mr. Muller-Munk a 
will be responsible for research, servicing and production. 


R. E. Wagenhals, formerly quality control engineer, 
been appointed director of quality control for all bearing di) 
sions of the Timken Roller Bearing Co., Canton, Ohio. | 
came to Timken in 1943 as a member of the factory engineer! 
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OW... owe Som tC cigar Gage Hake 


CHECK THE MANY USES 


Automotive, Marine, Tractor 


and Diesel Engine Panels 
Battery Chargers NEW AND a oe METERS 
Cell Testers 
Farm Generating Equipment 
Automotive Analyzing Equipment 
Rote of Charge Indicators for: N 
Selenium, tungar, or EW 
copper oxide rectifiers 


in styling, engineering, and performance—the 
new USG moving vane type Direct Current instruments are 
Electrified fence controllers : ; ; 
dependable to a degree never before approached in the low 

price field. Built to the most exacting standards of precision 

craftsmanship they give pointer stability and performance 

comparable with only the most expensive type instruments. 

Exceptionally broad scales afford maximum readability and 

lead to greater accuracy. Center zero scales have an are of 

80 degrees—zero off-center scales have an arc of 60 degrees. 

These newly designed USG Meters are supplied in a selec- 


tion of square or round cases, with U-clamp or top flanged 

UNITED STATE S mounting in 2” and 29” sizes. Standard, raintight or water- 
tight construction. Get complete information about these 

& precision meters today. Prices start at 60c in quantities. 


DIVISION OF AMERICAN MACHINE AND METALS, INC, SELLERSVILLE, PA. 
Manufacturers of Pressure, Temperature, Flow ond Electrical Measuring Instruments 
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INSPECTION 


PRODUCTS PASS 


@ Sureness and speed on production 
lines pay off handsomely when your 
products “‘pass’’ inspection. One 
method of obtaining such production 
is to provide quality tools. 


Klein pliers are that kind of tool. 
Each pair is made of the finest steel 
by handcraftsmanship methods. For 
instance, Kleins are perfectly bal- 
anced . . . just the right spring to 
handles prevents hand fatigue . . . the 
sharp knives stay keen fitted 
hinges keep jaw perfectly aligned. 
There is a Klein Plier for every 
assembly or wiring job. 


Despite stepped-up production, it 
may be some time before your order 
can be filled—your supplier will fur- 
nish you Kleins as soon as possible. 


ASK YOUR SUPPLIER 


The Klein Pocket Tool 
Guide shows the Klein line 
and contains useful tool 
information. Mailed on 
request. 

SINCE 1857 / 


oy (0 


3200 BELMONT AVENUE CHICAGO 18, ILLINOIS 
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staff. Mr. Wagenhals is a member of the American Society f« 
Quality Control, the American Society for Metals and othe 
professional organizations. 


Arthur C. Wilby has been elected vice-president of Unit 
States Steel Corp. of Delaware. Mr. Wilby, who has been wit 
U. S. Steel since 1909, will maintain his headquarters 
Chicago 


E. I. Pollard has been appointed engineering manager « 
Elliott Co.’s Ridgway, Pa., Division, replacing Quentir 
Graham, who recently was appointed assistant manager of th 
division. Mr. Pollard, who has an extensive background i 
the design of electrical equipment, has centered his prese: 
efforts on the design of a complete new line of Elliott moto) 
and generators. 


E, I. Pollard W. Scott Hill 


W. Scott Hill has been appointed to the recently create 
post of manager of engineering at the Locke Insulator Corp 
Baltimore, Md. He was previously with General Electric C« 
Al! engineering activities including design and development have 
been combined into one engineering department which Mr 
Hill will manage. He is a member of the American Institute 
of Electrical Engineers and has served on many of its con 
mittees. 


Cook Electric Co., Chicago, has appointed Edward E. 
Schultz to the engineering staff of its new division, Cook R« 
search Laboratories. He will assist in directing research or 
transient motion measuring instruments, flow controls, pressure 
switches, and aircraft controls involving electronic, hydrauli 
and mechanical systems. He was previously with the Joseph 17 
Ryerson Steel Co., National Broadcasting Co., Press Wireless 
and Radio Craftsmen, Inc. 


Goodyear Tire & Rubber Co., Akron, Ohio, had made tw 
additions to its research staff: Warren W. Burr to head wy 
section on development of protective coatings and Pliolite resins 
Stella Alogdelis to work in the synthetic rubber resear« 
section on development of new and improved polymers. M1: 
Burr served in the U. S. Navy during the war, and prior t 
that time was with the Moran Paint Co 


J. M. G. Fullman has retired as general design engineer 
National Electric Products Corp., Pittsburgh, Pa. He has bee: 
with the company for more than 33 years, of which more tha 
one-third was spent as works manager of the Ambridge, P: 
plant. He was appointed to his present position in 1927 


Hartley Rowe has been elected to the board of directors « 
National Research Corp., Boston, Mass. At present, he is vic« 
president and chief engineer, United Fruit Co.; director « 
Reed-Prentice Corp.; and director of Scott & Williams, In 


Lannon F. Mead was elected president of the Regina Cor] 
Rahway, N. J. He succeeds the late Alfred E. Norris. Mr 
Mead has been vice-president and treasurer of the compar 
since 1936. He has been with the company since 1924 


M. D. Burns has been appointed general manufacturin: 


manager of the Radio Tube Division of Sylvania Electric Prox 
ucts Inc., Emporium, Pa. He will direct the company’s radi 
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CARBON 


T’S A FACT—you don’t need to buy so many 
different types and sizes of motor and genera- HOW BRUSH 


tor brushes! This has been established by surveys 
in various plants! A large steel company, for in- SIMPLIFICATION 
stance, discovered it could cut its brush items PAYS: 
from 675 to 93. Another firm eliminated 2285 ; 
- : ‘ 1. Price advantage 3. Less time 

“necessary” brush sizes and shapes at substantial through quantity dis- needed to handle stock. 
savings in ordering, billing, and in inventories. —- @; Retention of ena 

Sponsored by National Carbon Company, Inc., oo penned Semana ines, 
this program of simplification of carbon, graphite, stocks. and accounting. 
and metal-graphite brush needs can bring similar 
savings to you. 

By making a few simple changes in present varied needs. 
brush specifications, a comparatively few stand- For further facts, get in touch with our nearest 
ard brush types and sizes will fill most of your Division Office today. Dept. EM. 


Unit of Union Carbide and Carbon Corporation 30 East 42nd Street, New York 17, N. Y. 
The word “National” is a registered trade-mark UCC Division Sales Offices: Atlanta, Chicago, Dallas, 
of National Carbon Company, Inc. Kansas City, New York, Pittsburgh, San Francisco 
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Py UAT PINS 


DEVELOPED AND MANUFACTURED BY 
THE AMERICAN BRASS COMPANY 
WATERBURY BRASS GOODS BRANCH 


Check the advantages... 


These seamless, patented Radio Pins are uniform in 
size, with smooth surfaces for smooth operation. 
In staking, the ends roll over easily and without 
splitting. When molded into composition parts the 
closed end keeps out the molding compound. 

If you use pins for vacuum tubes or adapters, 
fluorescent lights, plugs, or electrical equipment of 
any kind, the chances are you'll save time, money 
and rejections by using these seamless, patented 
Radio Pins. They are available in a wide variety of 
styles and sizes. Simply send a sketch, sample or 
description, with quantity, for quotation. 


RADIO OR RADAR EQUIPMENT? 


In addition to Radio Pins, we produce large quantities of 
top caps, base shells and adapter shells for vacuum tubes; 
also a wide variety of other metal products including deep 
drawn shells and cups, blanks and stampings, ferrules, 
grommets, washers, vents, fasteners—and the world’s larg- 
est assortment of eyelets. 


THE AMERICAN BRASS COMPANY 


WATERBURY BRASS GOODS BRANCH 
WATERBURY 88, CONNECTICUT 
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tube manufacturing operations at its several plants in Pen: 
sylvania and W. Virginia. Mr. Burns, who joined the con 
pany in 1921, has served in various executive capacities. 


Sawyer Electrical Manufacturing Co., Los Angeles, ha 
elected C. S. Allen as vice-president and general manager. M 
Allen was formerly assistant general manager. He original 
joined the company as chief engineer. 


Aetna-Standard Engineering Co., Youngstown, Ohio, h: 
announced the following appointments: Astor L. Thurman 
formerly chief electrical engineer, as assistant to the vic: 
president; and James Riddell, formerly assistant chief ele 
trical engineer, as chief electrical engineer. Mr. Thurman ha 
been with the company since December, 1945, and was prey 
ously with General Electric Co. Mr. Riddell has been wit 
\etna-Standard since 1938 and was formerly with the Gri 
Lakes Steel Corp. 


Thurman 


James Riddell Astor L. 


C. F. Breitenbach has been appointed manager of Hot 
Boy, Inc., a wholly-owned subsidiary of Coroaire Heater Corp.., 
Cleveland. He was formerly assistant to the executive vic 
president. He was previously associated with the May Co. 

John O. Forster has been made chief engineer at Aircraft 
Screw Products Co., Inc., Long Island City, N. Y. He was 
formerly chief engineer for Bulova Watch Co., 
responsible for research and design of precision aircraft a 


where he was 
cessories during the war years. 


Ralph P. Lind has joined the design and testing staff 
the Art Metal Co., Cleveland, as assistant chief engineer. H 
has just been released from the U. S. Naval Reserve wher« 
electronics and UHF specialist. He was 
Brush Development Foundatio1 


served as a radar, 
previously associated with the 


\ro Equipment Corp., Bryan, Ohio, has elected James E. 
Allen to the office of executive vice-president 
appointed George W. 


Silex Co., Hartford, Conn., has 


Garvin as special assistant to the president 


Donald A. Potter has been named research and development 
engineer for Universal Castings Corp., Chicago. During t 
war, he was employed at the Naval Research Laboratory 
Washington, D. C., in the Castings Section of the Division ot 
Physical Metallurgy. While at the laboratory, Mr. Potter d 
research on special alloy steels and was in charge of the develo} 
ferrous al 


Navy t 


work on precision casting of 


discharged 


ment and research 
non-ferrous alloys. He was from the 


early part of this year. 


Dr. Robert M. Evans, 


sion handling the E. I. du 


who has been manager of the d1y 
Pont de Nemours and Co.’s part 
in the atomic energy project, has become assistant manage 
the industrial division of du Pont’s plastics department, Arli 
ton, N. J. He succeeds C. R. MacBride, who has been a 
pointed assistant manager of the plastics department’s products 
division, New York City 

Lester A. Lanning has been recently appointed manage 
the Sandusky, Ohio, plant of the New Departure Divisio1 
General Motors Corp. This plant is now under constructi 
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... the high standard of your name is assured 
when you build in POTTER & BRUMFIELD relays and timers 


New =Synchronous Manual Reset Timer with remote signal indicator 


Adjustable positive stop 

1 kw or 1 hp load capacity 

Molded bakelite housing 

Can be set as low as 1% of full scale 
Wide range of time cycles available 
Load either off or on during cycle 
Signal contains both light and buzzer 


Signal may be either adjacent or 
remote 


Both housings 542 x 342 x 342 


Standard time cycles 15, 30 min., l, 
12 hrs. 


Price—TA Timer $15.00—A Signal 
$5.00 


Potter & Brumfield standard relays will meet 
most relay requirements and specials can be 
supplied if required. Our 14 years of experi- 
ence in the manufacture of relays assures you 
that the type recommended for your job will 
give better service. 


Write NOW for your copy of our new 1946 
catalog, illustrating and describing in detail a 
complete line of relays and timers. 


YOUR LOCAL ELECTRONICS PARTS 
Di «RIBUTOR STOCKS P&B PRODUCTS. 


f 


y MULTIPLE LEAF 
PLATE CIRCUIT SENSITIVE 


MOTOR STARTING 


FACTORY AT PRINCETON, INDIANA 
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APPLICATIONS for 
SIGNAL Motors 


SHADED 
_— “SP OLE 


RECTIFIERS 
UNIT HEATERS 
BLOWERS 
VENTILATORS 
COOLANT PUMPS 


A.C.- D.C. ased 
Low Voltage D.C. 


MOVING PICTURE PROJECTORS 
DIESEL ENGINE GOVERNORS 
BILGE VENTILATORS 
ANTENNA REELS (Aircraft) 

UNIT HEATERS 


(Ships and mobile units) 
BLOWERS 


(Ships and mobile units) 


SIGNAL ELECTRIC MFG. CO. 
MENOMINEE, MICHIGAN 


Offices in all Principal Cities 


Mr. Lanning has been with the company for 27 years, starting 
at the main plant in Bristol, Conn., as a research metallurgist 
He is active in various technical societies, including the Ameri- 
can Society for Metals, the Sociéty of Automotive Engineers 
and the American Society for Testing Materials. 


Albert S. Tomlinson has recently taken charge of the new 
Bakery Conveyor Table Division of the Island Equipment Corp 
New York City. He has been long identified with the desig: 
of bakery equipment and will be associated also with the engi 
neering division of the company 


George E. Vybiral has been named assistant chief engineer 
of Panelyte Division, St. Regis Paper Co., New York City 
Mr. Vybiral, who has been with the company for six years, was 
project engineer in design and production 


George E. Vybiral Robert C. Graham 


Robert C. Graham has joined Rome Cable Corp., Rome 
N. Y., as chief product engineer. Mr. Graham had been asso 


| ciated with the General Cable Corp. since 1930, where he held 
| the position of assistant director of research, having charge of 
| product development. A member of several professional soci 


ties, he is also the author of several papers. 


J. J. Prindiville, Jr., has been elected president and treas 
urer of the Lapointe Machine Tool Co., Hudson, Mass. Ed- 
ward M. Dowd has been named vice-president in charge of 
production. 


C. A. Lindemann has been appointed as supervisor of plan 
ning and methods in the wiring device division of the General 
Electric Co., Bridgeport, Conn. He has been with G-E sinc: 
1937 and has held a succession of engineering positions. 


Stainless Steel Division of the Jessop Steel Co., Washingto1 
Pa., has appointed I. B. Anderson as manager. Mr. Andersor 
has been associated with the steel industry for 24 years. 


Daven Co., Newark, N. J., has named Llewellyn Bates 
Keim as field electronics engineer. Mr. Keim has a wide 
background in the radio and electronics field. He had held 
positions as engineering consultant and has been connected wit! 
the Thordarson Electric Manufacturing Co., the Kyle Corp 
and others. He is a former secretary of the Institute of Radi 


Engineers 


Ralph Redmond has been appointed treasurer of the Red 
mond Co., Inc., Owosso, Mich. He will continue in his present 
position as vice-president in charge of purchases. He has beet 
with the company since 1925 


The Ohio Crankshaft Co., Cleveland, has reorganized its 


Tocco Induction Heating Division and has created a commercial 


engineering department. Harry L. Keller, formerly in charg 
of engineering standards at Buick Motors Corp., will head th 
new department. Other promotions in the same division aré¢ 
Dr. Harry B. Osborn, Jr., formerly research and develop 


| ment engineer, sales manager; John T. Vaughn, researc! 
| and development engineer; A. H. Pittaway, laboratory supe! 


intendent. Tinkham Veale will continue as head of the pro 
duction engineering department and A. O. Wood as chi 


engineer. 
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Anyone concerned with insulation for electrical, 
radio, electronic or video applications can use the 
Fiberglas Electrical Insulation Materials Catalog 
to advantage. 

It contains complete information about the many 
forms of Fiberglas Electrical Insulation Materials. 
Indicates where and how to use this material to 
obtain its many advantages. 

It describes the unique combination of electri- 
cally and mechanically important characteristics 
of Fiberglas, such as: resistance to high tem- 
perature, moisture and acid; favorable space 
factor and high tensile strength. It shows how 
the insulating impregnants increase the effec- 
tiveness of Fiberglas’ inherent characteristics 
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NEW EDITION OF FIBERGLAS ELECTRICAL 
INSULATION MATERIALS CATALOG 


¥ 
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and add others such as high dielectric strength, 
insulation resistance and resistance to abrasion. 

You will see why the use of this basic, inorganic, 
insulating material is increasing so rapidly—why 
the swing ts to Fiberglas. 

Be sure to have a copy of this new booklet in 
your file for ready reference. Write for copy today 
—there is no obligation. Owens-Corning Fiberglas 
Corporation, Dept. 866, Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd., Toronto, Ontario. 





LITERATURE... 


.Yours for the Asking 


Copies of the material reviewed here are available to engineers or 
executives engaged in product development. Write on your letterhead 
direct to the sponsoring manufacturers, at the addresses indicated. 


Glass-Bonded Mica 


The advantages and applications of Mycalex glass-bonded 
mica insulation are reviewed in a useful 16-page technical bul- 
letin. Graphs are used to show performance characteristics ; 
tables of properties are incorporated; and there is copious use 
of application photographs. Mycalex Corp. of America, 60 Clif- 
ton Blvd., Clifton, N. J. 


Capacitors 


A completely revised catalog provides 152 pages of technical 
data on standard mica, paper and electrolytic capacitors designed 
for a wide range of applications. The catalog includes data 
covering dimensions, mountings, electrical characteristics, capa- 
city ratings, temperature characteristics, etc. It is conveniently 
bound in a looseleaf cover and is tab-indexed, with separate 
sections devoted to each of the three general types of capacitors. 
A fourth section is devoted to application data, which includes 
useful tables, charts and nomographs. All four sections are 
liberally illustrated. Aerovox Corp., New Bedford, Mass. 


Resistors 


Vitreous enamel resistors are described in an eight-page il- 
lustrated bulletin (No. 10-T). Dimensional drawings are in- 
cluded as well as tables covering ratings and dimensions of 
standard sizes. Several special resistors are described. Model 
Engineering & Manufacturing, Inc., Huntington, Ind. 


Electric Timers 


General bulletin providing concise technical data covering 
several types of electric timers has been made available. The 
units described and ‘illustrated include interval timers, auto- 
matic reset timers, impulse timers, percentage timers, etc. R. 
W. Cramer Co., Inc., River St., Centerbroook, Conn. 


Selenium Rectifiers 


A wide line of standard selenium rectifiers is described in an 
eight-page bulletin. Complete specifications and ratings are in- 
cluded as well as illustrations of standard models, and several 
circuit diagrams. Radio Receptor Co., Inc., 251 W. 19th St., 
New York 11. 


Motors 


Structural details, ratings and application data covering a line 


of motors from 1/8 to 30 hp are provided in a six-page folding 
bulletin (No. 5000). The line described includes capacitor mo- 
tors, repulsion start-induction run motor, totally enclosed fan- 
cooled motor, explosion-resisting motors and other types. Brown- 
Brockmeyer Co., 1047 Smithville Rd., Dayton, Ohio. 


Induction Motor 


Standard squirrel-cage induction motor is described in detail 
in a 12-page illustrated catalog (No. 720). The bulletin is par- 
ticularly interesting because of its step-by-step description of 
manufacturing procedures. A section is devoted to illustrations 
of typical applications. The Louis Allis Co., 427 E. Stewart 
St., Milwaukee 7. 


Ball Bearing Design 


Third in its series of technical manuals on ball bearings, this 
24-page booklet discusses the correct enclosure and lubrication 
of ball bearings for various services. The manual provides a 
wealth of engineering data on this subject with a useful discus- 
sion of various factors involved of interest to the design engineer. 
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lhere is copious use of detail drawings and a number of useful 
tables. Previously published Parts I and II dealt with principal 
bearing types and fundamentals of mounting practice and also 
described details of shaft and housing designs. New Departure 
Division, General Motors Corp., Bristol, Conn. 


Motors 


A set of five data sheets has been released providing illustra- 
tions, ratings and suggested applications of a shaded pole induc- 
tion motor (Model K), reversible control motor (Model RR), 
fan motor (Model A), and two types of phonomotors (Model 80 
and Model K). Alliance Manufacturing Co., Alliance, Ohio. 


Couplings 

Couplings featuring a grid-groove design are described in de 
tail in a 30-page bulletin (No. 4100). The bulletin summarizes 
design principles and functions, cites the advantages of these 
couplings, and incorporates a comprehensive classification table 
for normal applications, as well as convenient selection tables. 
Other technical data in the bulletin include selection formulas. 
Cutaway views and diagrams are used copiously. Falk Corp., 
3001 W. Canal St., Milwaukee 8. 


Transformers 


Technical data covering a line of power transformers, vibrator 
transformers, filter chokes and other related equipment are pro- 
vided in a 10-page illustrated folder. Complete specification data 
are given in convenient tabular form. Freed Transformer Co., 72 
Spring St., New York 12. 


Welder Controls 


The use of electronic controls in welding apparatus is discussed 
in a 12-page technical bulletin (GEA-4571). The various factors 
that determine the choice of the application of such controls 
are treated. Suitable diagrams are included, and there are a 
number of application illustrations and diagrams. General Elec 
tric Co., Apparatus Dept., Schenectady 5, N. Y. 


Relays 

A comprehensive line of general-purpose and special-purpose 
relays is described in a 36-page illustrated catalog. Tables of 
switch combinations, outline drawings, and illustrations of typ- 
ical models are used to amplify the technical data provided in 
the text. Advance Electric & Relay Co., 1260 W. 2nd St., Los 


Angeles 26. 


Riveting Machine 

\ six-page folding bulletin provides specifications, operating 
lata and illustrations of several models of riveting machines suit- 
able for a variety of industrial fastening applications. H. P 
Townsend Manufacturing Co., 5 Chestnut St.,.Hartford 1, Conn 


Circuit Breaker 

A circuit breaker designed for use only on a-c, solid neutral 
feeder systems is described in an eight-page technical bulletin 
(No. 75). The bulletin provides specifications, methods of 


operation, wiring diagrams and illustrations of typical models 
Frank Adam Electric Co., P. O. Box 357, St. Louis 13, Mo. 


Plastics Tubing 

This looseleaf catalog is largely devoted to technical data on 
various applications of Saran (vinylidene chloride) tubing, fit 
tings, sheets «ag pipe. Dimensional drawings are included as 
well as illustgfitionsyof typical parts. Also included in the cata 
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Refrigeration coil and drain pan assemblies, 
U.S. Pat. No. 2,189,652 ‘tailored’ for com- 
mercial cooling equipment by Melco Mfg. Co., 
Ridgefield, WN. J., are largely Alcoa Aluminum, 


Alcoa Aluminum and a close bond assure rapid heat transfer 


Assembling these refrigeration coils hydro- 
statically has a triple benefit. The tubing 
is expanded until each aluminum fin is bonded 
securely, assuring an efficient path for heat 
transfer. The high pressure tests the coils 
for soundness and enlarges the tubing slightly 
between fins, causing a desirable turbulence 
in the flow of the refrigerant. 

Alcoa Aluminum offers a triple advantage 


in any refrigeration system. It’s naturally 
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a superior conductor of heat, so cooling and 
freezing operations are speeded up. Aluminum 
lends itself to fabrication in all forms em- 
ployed by the industry. It is not attacked by 
Freon and similar refrigerants. 

Equipment made of Alcoa Aluminum ap- 
peals to the careful buyer. For assistance in 
incorporating it in your products, call the nearby 
Alcoa office. Or write ALUMINUM COMPANY OF 
America, 2179 Gulf Building, Pittsburgh 19, Pa. 
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We can't get 
the materials 
either! 


@ All industry seems to be laboring with 
the material supply problem. STAR POR- 
CELAIN is no exception. 


However, we find an occasional surplus 
of some particular ceramic material which 
may fit, exactly, your requirements for cer- 
tain porcelain parts. 


Material shortage isn’t our only worry . . . 
we have the manpower shortage to contend 
with too. STAR PORCELAIN is at present 
operating with about 75% of its full force of 
skilled workers. That means we simply can- 
not begin to supply the increasing needs of 
our old customers and we have to consider 
new business with reservations. 


We do have ample modern production 
facilities and are looking forward to the 
time when we can use these facilities to 
their full extent. Meanwhile, write us — 
we may be able to meet your special require- 
ments. 


Sars 


PORCELAIN © 


41 MUIRHEAD AVENUE 


TRENTON 9, N. J. 





log is a description of ethyl cellulose clips made for electrica| 
applications, and polystyrene sheets, tubing and rod. Commercial 
Plastics Co., Industrial Products Div., 201 N. Wells St., Chi 
cago 6 ‘ 


Magnetic Separator 


3ulletin sheet No. 105 describes principle of operation and 
field of application of a magnetic device developed for use with 
injection, extrusion and compression plastics molding machines 
to remove “tramp” iron and steel from plastics materials. The 
device can be built into original equipment. Similar devices 
have been developed for use with other types of industrial ma- 
chines. Eriez Manufacturing Co., 7 E. 12th St., Erie, Pa 


Reversing Switch Control 

Four-page leaflet describes an automatic reversing switch 
control (Switch-O-Matic) for application to three-phase mo 
tors. It is designed primarily for use with drill presses, engine 
and turret lathes. Read Machine & Tool Co., 4714 Huntington 
Drive South, Los Angeles 32. 


Drafting Machine 


A universal-type drafting machine which can be adapted for 
use with horizontal, sloping, or vertical boards is described in 
an eight-page illustrated bulletin. Methods of operations and 
advantages of the machine are clearly explained by means of 
detail-photographs. Universal Drafting Machine Co., Payne 
and E. 31st Sts., Cleveland 14. 


Aluminum Welding Practice 


A comprehensive review of the modern practice for welding 
aluminum is presented in an 88-page book titled “Welding Alu- 
minum.” An appendix provides tables of properties and other 
useful engineering data. This can be a useful manual for the 
design engineer concerned with the possible effect of manufac- 
turing techniques on the choice of aluminum for his original de- 
sign. There is a nominal charge of $1. per copy. Reynolds 
Metals Co., 2500 S. Third St., Louisville, Ky 


Thermostatic Expansion Valve 


Four-page bulletin (No. 152) presents technical details cover- 
ing a thermostatic expansion valve developed for smaller re- 
frigerating equipment. The valve features a specially designed 
pressure-limiting device. Bulletin summarizes operating princi 
ples, advantages, and provides specification data. Suitable illus- 
tration and dimensional drawings are included. Alco Valve Co 
865 Kingsland Ave., University City 5, Mo 


Journal Alarm System 


Features and specification data covering thermoswitch-type 
journal alarm systems for railroad use are summarized in ar 
illustrated eight-page bulletin. Fenwal, Inc., 51 Pleasant St 
\shland, Mass. 


Metal Cleaning 


Equipment for cleaning metal parts before and after finish 
ing operations is described in a six-page bulletin. Operating 
principles and advantages are summarized. Standard models 
are illustrated. Optimus Equipment Co., Matawan, N. ] 


Electronic Pyrometer Controller 


Operating principles and design details covering a multiposi 
tion electronic pyrometer controller for a variety of applicatio1 
in electrically heated equipment, and in many types of equip 
ment used in process industries, are presented in a four-pag« 
bulletin (D4-2). Large cutaway views and schematic diagrams 
are included in the bulletin. Additional data on this controller 
are available in the manufacturer’s instruction book (Model 
245). Wheelco Instruments Co., 847 W. Harrison St., Chi 
cago 7. 


Fan Blades 


Fan blades and blower wheels are described in an illustrate 
four-page bulletin. Both metal and plastics types are included 
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QUALITY WHITEPRINTS, RAPIDLY AT LOW COST WITH 


(ease 886 Controlled Orinitmaking 


PEASE **88-R"’ 
for producing Whiteprints (dry direct process prints with Blue, Black or Red 
lines on a white background) in cut sheets or rolls, in one continuous oper- 
ation at speeds from 1 to 30 feet per minute. Simply feed in tracings and paper 


. virtually all else is automatic . . 


Diilinciue Fealiurer 


Revolving and Sliding Contact—(patented) assures proper 
Paco of old, new, wrinkled, torn, small and large tracings — 
produces quality prints. 


2. Positive Tracing Separation—tracings do not carry through 
machine with paper—definitely separate for repeat printing even 
when fed with considerable overlapping — impossible with other 
whiteprinting machines. 


3. Speed Control—instantaneous and positive—1 to 30 feet 
per minute. 


4. Maximum Printing Speed —guaranteed by 75 watt per inch 
high pressure mercury tube ingeniously located inside 81/;-inch 
diameter pyrex cylinder. 
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is a brand new printing and ammonia fume developing machine 


. finished prints are delivered in seconds. 


5. Front or Rear Delivery of Prints—saves operator's time— 
increases production. 


6. Tracings Stacked —face down, no sorting—very convenient 
for repeat printing. 


7. Ammonia Contro!|—manual or automatic, extremely eco- 
nomical—uses less ammonia than other whiteprinting machines. 


8. Individual Control of Motors—conveniently located, saves 
operator’s time. 


9. Wide Foot Treadle—completely releases paper and tracings 
—allows withdrawal without tearing or wrinkling tracings. 


10. Roll Up Device—rerolls prints when large tracings are used 
germ z moderate additional cost). 


Safety Assured —moving parts and electrical circuits are 
Re locked doors which break circuit when opened. 


THE C. F. PEASE COMPANY 


2605 WEST IRVING PARK ROAD 
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Some of the manufacturing facilities are also illustrated. Bur- 
& 


den Co., 1151 S. Broadway, Los Angeles 15. 


Automatic Centrifugal Clutch 


Twelve-page bulletin provides specification and application 
data on a line of automatic centrifugal clutches designed for 
powder drive for fractional-horsepower to 5000-hp. ratings 
Hardinge Co., Inc., 240 Arch St., York, Pa. 


Felt Data 


Technical bulletin (No. 13) is announced offering compilation 
of data covering performance of standard-specification felts under 
compression. Selection data are incorporated. American Felt 
Co., Glenville, Conn. 


Airport Lighting Equipment 

Engineers concerned with the design of lighting equipment 
for airports may find some interesting discussion of factors 
affecting such designs in “Airport Lighting”, (Part IV of 
“Airline Airport Design Recommendations”), a recent publica- 
tion of the Air Transport Association of America, 1107 Sixteenth 
St., N. W., Washington 6, D. C. 


Electrical Connectors 

The mechanical principles of a line of electrical connectors 
are detailed in a 12-page illustrated booklet (No. 466). Large 
cutaway views of typical models and schematic drawings are 
used to illustrate the design features. National Electric Prod 
ucts Corp., Fulton Bldg., Pittsburgh. 


Capacitors 


A 10-page catalog presents technical data covering a line oi 
plastic-film capacitors. Specifications are included, as well as 
performance charts and a detailed comparison chart. Con- 
denser Products Co., 1375 N. Branch St., Chicago 22 


Retaining Rings 


\ new catalog (Form 255) listing a line of retaining rings 
is provided by the manufacturers. Also issued are new engi 
neering data sheets covering retaining ring No. 5133, inter 
locking retaining ring No. 5107, and beveled rings Nos. 5002 
and 5102. Waldes Kohinoor, Inc., Long Island City 1, N. Y 


Metal Finishes 


A process for blackening steel by chemical reaction so as to 
produce a black finish either for final finishing or as a bond 
for paint and lacquer is described in a technical pamphlet, titled 
“Black Magic.” Other methods are also described covering 
blacking processes for zinc and cadmium, and for copper and 
brass. Mitchell-Bradford Chemical Co., 2446 Main St., Strat 
ford P. O., Bridgeport, Conn. 


Industrial Rubber Products 


Handy, pocket-size 28-page booklet provides concise data on 
a wide line of industrial products, such as fractional horsepowe! 
V-belts, conveyor belting, industrial hose, hard rubber sheet, 
rod and tubing, etc. B. F. Goodrich Co., Dept. EM-8, Akron, 
Ohio. 


Test Procedures for Fasteners 


A procedure for testing the locking effectiveness of self-lock 
ing nuts and related fastening devices is described in a 16-page 
pamphlet, prepared by Dr. J. A. Sauer, head of the department 
of engineering mechanics, Pennsylvania State College. Both 
the equipment used and test procedures are described in detail 
Tests described include vibration, installation and removal 
torque, re-use torque, and wearing and plating. A _ tabula: 
summary of test procedures and required data is a useful fea 
ture. Elastic Stop Nut Corporation of America, Union, N. J 


Fixed Wire-Wound Resistors 


Fifty-four different precision resistor types are illustrated 
and described on a handy engineering data chart. The chart 
is printed on heavy paper and can be either folded for filing, o: 
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GET A 
you at OUR 


When you bring your sheet metal fabrication problems to 
KARP, you immediately set in motion a “round table” board of 
experts whose combined specialized skill and experience is 
witheut an equal in the field. This group includes the president, 
chief engineer, chief draftsman-designer, chief toolmaker, plant 
superintendent, production manager and cost accountant. 

These men make a detailed study of your special require- 
ments. They plan, design and engineer the job with your needs 
and uses in mind. They determine the best manner of producing 
it, utilizing KARP’S superior equipment and facilities to your 
greatest advantage. 

When your job is finished, it will be correctly designed for its 
application, handsome, rugged and built for long service life. 
You will have no costly problem of assembly . . . no need to 
spend additional time and labor on finishing touches. The job 
will be COMPLETE, ready for the installation of your electrical 
or mechanical operating parts with ease and simplicity. No 
matter how many units you order, every last detail will be 
absolutely uniform. 

This custom service not only gives your product added value, 
but under KARP methods may often save you money. 

Consult us for cabinets, housings, chassis, racks, boxes, 
enclosures or any type of sheet metal fabrication. 


Karp a: mere PRODUCTS a INC. 


. 
f / ° 
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128- 30th STREET, BROOKLYN 32, NEW YORK 
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How to make coils 
that make better products 


Precision BOBBINS 


and Coil Forms 


Precision coil bases allow more 
wire or larger gauge wire to be 
wound in the same area on every 
coil. For relays, small motors, 
solenoids, and other electrically 
actuated equipment. 100% di- 
electric. No increase in manu- 
facturing cost. Spirally wound 
for strength. Entire assembly 
impregnated. Perfect seal. 
Meets Underwriters Require- 
ments. 


ROUND, SQUARE, RECTANGULAR, OR 
DESIGNED TO YOUR SPECIFICATIONS 


Send today for bulletin. 


PRECISION 
PAPER TUBE CO. 


2035 W. Charleston Street 
Chicago 47, Ill. 


Illustrations are approximately in actua 
Dept. EM-86, Colling 


opened for wall usc 
size. Shallcross Manufacturing Co., 
dale, Pa. 


Resistance Wire Handbook 


Spiral-bound, hard-cover 115-page technical handbook provide 
extensive data on the properties and applications of Kantha 
chromium-iron-aluminum-cobalt alloys for resistance wire, ril 
bon and strip. Sections on the design considerations involve: 
in the use of these alloys are of particular interest. The hand 
book is copiously illustrated and excellent use is made of dia 
grams, graphs and charts. C. O. Jelliff Manufacturing Co., 4$ 
Pequot Rd., Southport, Conn. 


Recording Instruments 


A number of electronic instruments designed to provide graph 
ic recording in such applications as radio measurements, acous 
tical measurements and noise and vibration measurements ar 
lescribed in a 20-page engineering bulletin (Catalog No. 1 
The bulletin gives details of construction, technical specifications 
applications, and ‘suitable illustrations of various available unit: 
Sound Apparatus Co., 233 Broadway, New York 7. 


Welding Equipment 


Engineering data covering a line of spot resistance welders 
are provided in a 12-page illustrated technical bulletin (W-Typ« 
Bulletin 2-413). Data include welding specifications, electrical 
mechanical and general specifications, and a summary of the 
standard features of these units. The bulletin is fully illustrated 
with photographs of the welders as well as of component parts 
Taylor-Winfield Corp., Warren, Ohio 


Electronic Heating 


Eight-page booklet (No. 7005) summarizes principal advan 
tages and scope of applications of equipment for the electroni 
Also described 1s 
Illustra 
tions of various standard models are included as well as cor 
Radio Receptor C« 


preheating of plastics and rubber preforms. 
equipment on heat sealing of thermoplastic materials. 


cise summary of electrical characteristics 
Inc., 251 W. 19th St., New York 11. 


Precision Electrical Parts 


Complete catalog data on a comprehensive line of radio part 
and electrical items, such as capacitors, controls, resistors 
switches, rectifiers and battery chargers, are available in a 37 
page illustrated catalog (No. 467). P. R. Mallory & Co., In 
Indianapolis 6 


Coupling Guide 


Convenient guide to the selection of hose and couplings 1 
standard applications is provided in the form of a one-pagt 
chart, which can be inserted in the manufacturers’ catalog 
Seamlex Co., Inc., 27-27 Jackson Ave., Long Island Cit 


N. ¥ 


Thermoplastic Wires 
I 


Engineering data covering thermoplastic wires and cables fo 
a wide variety of applications including appliances, machin 
tools, control cables, etc., are made available in an illustrate: 
eight-page bulletin (No. 101-46). Rome Cable Corp., Rom« 
N. Y. 
Meehanite Castings 


Permanent molds made from Meehanite are described in 
four-page bulletin (No. 23). Included in the description ar¢ 
molds used in the production of metals, glass, plastics an 
Illustrations and diagrams are provided. Meehanit: 
Pershing Bldg., New Rochelle, N : a 


rubber. 
Metal Corp., 


Current Transformer 


Four-page bulletin (No. 120) contains specifications, illus 
trations, and performance data covering two types of indoo 
current transformers for circuits up to 5000 volts. These trans 
formers utilize high permeability steel punchings, producing 
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Heres the least of your troubles... 


when you dont keep everything under COUNTROL 


On the green, an argument over a 
few strokes more or less is not too 
. But let an argument 
flare up between a manufacturer and 
a customer over performance figures 


serious (or ts 1t2) 


when there’s a question whether the 
product has fulfilled its guarantee 
and there you have something mighty 
serious. Especially if there's no accept- 
able pre of on either side. Then rhe 
guarantor has everything to lose. 

And that’s one reason why so many 
builders of so many different types of 
products are building-in Veeder-Root 
Countrol as an integral feature of de- 
sign. Other reasons: Added utility, new 
sales appeal, mew convenience and 
savings for users. But what's Counrrol? 
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Accurate ‘* Facts-in-Figures,’ 
plied by a_ standard 
Counting Device, 


sup- 
Veeder-Root 
and related either 
to elapsed time, or to time-interval 
remaining (see the interesting in- 
stance* below). Where can Counrrol 
be applied? To practically any 
machine, product or process operated 
mechanically, 

See a Veeder-Root engineer. 


or by flow. 


He'll 


elec trically, 


help you to get a guarantee witness 
you can count on... . and also to find, 
in your product, some new merchap- 
dising feature that you had never 
counted on. Write. 


VEEDER-ROOT INC. 


Hartford 2, Connecticut 
In Canada: Veeder-Rootof Canada, Ltd. 


In England: Veeder-Root Ltd. 
request) 


»Montrea 


(New address on 


The Counting House of Industry 


Veeder-Root COUNTROL in JET PLANES 


*Interesting instance of limitless adaptability of V-R Counrrol 
is this special counter developed to show jet pilots how many 
gallons of fuel they have remaining in their tanks at all times. 
Counter subtracts from original number showing total gallons 


when tank is full. 
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ALLOY “A”: Nickel-Chromium al- 
loy, resists oxidation at elevated 
temperatures, up to 2100° F. Also 
used for fixed non-magnetic re- 
sistors. Resists chemical corrosion 
by many media. Specific resistance 
650 Ohms/C.M.F. 


ALLOY “C”: Nominall 

Nickel, 15% Chromium, Lemon 
fron. High resistance to oxida- 
tion and corrosion. Widely used 
for resistors for radio, electronics, 
industrial equipment and domestic 
appliances. Operating temperatures 
up to 1700° F. Specific resistance 
675 Ohms/C.M.F. 


ire 


AS FINE AS 
i | 


DIAMETER 


ALLOY “45”: Copper-Nickel alloy 
with constant resistance over wide 
range of temperatures. Specific re- 
sistance 294 Ohms/C.M.F.; temper- 
ature coefficient 0.00002 Ohms per 
deg. F.; 32-212 deg. Used in wind- 
ing of precision resistors, rheostats, 
and electrical measuring devices. 


KANTHAL: Exclusive manufactur- 
ers and distributors of KANTHAL 
wire ribbon and strip. An alloy 
containing Iron, Chromium, Alu- 
minum and Cobalt . . . for oper- 
ating temperatures up to 2462° F. 
Three grades, A-1, AS, DS: re- 
sistivity 872, 837, 812 Ohms/ 
C.M.F., respectively, at 68° F. 


ALLOYS “A,” “C,” and 45” produced as 


fine as .0006” diameter. 


MEG. CORP. 
48 Pequot Road 
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'N ALL MES 
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Southport, Connecticut 


@ In Chicago Automatic 
Rivet Setters from 1 to 4 
tubular or split rivets are 
fed, inserted and clinched 
in a fraction of a second 
with each operating pedal 
release. Adjustment on 
some models permits hand- 
ling different sizes of rivets, 
Riveting machine also 
adaptable for eyelets, grom. 
mets or drive screws. 


FREE Fastening Analysis 
Your output may be increased and 
cost reduced if youinvestigate. Send 
sample assembly and blue print. 


4 


YA 


CHICAGO RIVET & MACHINE CO. 
9609 W. Jackson Bivd., Bellwood, Lie et Lr) 
Tubular and Split Rivets In All Rivet Metals 


R. E. Uptegraff Manu- 


magnetic circuit having only one joint. 
facturing Co., Scottdale, Pa. 


Slip Ring Motors 


Eight-page bulletin (Form 643) contains illustrations and 
technical data covering a line of slip ring induction polyphase 
motors, in ratings from 1 to 350 hp. Century Electric Co., 
1806 Pine St., St. Louis 3, Mo. 


Aluminum Alloy Selector 


An ingenious slide-rule type of chart makes available a good 
deal of technical data covering 18 standard aluminum alloys. The 
alloys covered by this chart include 2S, 3S, 14S, 17S, 18S, 24S, 
Pureclad 24S, 25S, 32S, A51S, 52S, R353, 56S, R361, R301 
R303, Clad R303, R317. Direct readings are provided for a very 
wide range of properties and characteristics. Data are also given 
on maximum forging temperature and other fabricating factors 
The chart includes an explanation of alloy and temper designa- 
tions and a brief description of properties. The slide rule is 8! 
x 11 in., and there is a nominal charge of $1.00 per chart. Rey 
nolds Metals Co., 2500 S. Third St., Louisville, Ky. 


Self-Lubricating Bearings 


Hardwood bearings impregnated with lubricating oil are des 
cribed in a six-page folding bulletin. The bulletin describes a 
number of applications of these bearings in such equipment as 
household appliances, printing machinery, textile machinery, et 
Nolu Oilless Bearing Co., 6 E. Johnson St., Philadelphia. 


Recording Tachometers 


A line of tachometers for recording as well as indicating func- 
tions is described in a 12-page technical bulletin (No. S1400) 
The bulletin provides wiring diagrams, application data, illus- 
trations of standard models, dimensional drawings and other engi- 
neering information. Bristol Co., Platts Mills, Waterbury 91 
Cx mn. 


Centrifugal Castings 

Four-page illustrated folder provides concise data on the ad- 
vantages of centrifugal method of casting plain or alloyed iron 
A useful chart giving comparative specifications, applications 
and characteristics of the various standard irons is included 
Shenango-Penn Mold Co., Denver, Ohio. 


Metal Finishing 


Several compounds for cleaning steel, copper, zinc diecastings 
etc., are described in detail in a four-page bulletin. Mac Dermid 
Inc., Waterbury 88, Conn. 


Vacuum-Tube Voltmeter 


Technical data sheet (No. GEA-4574) summarizes operating 
advantages of a vacuum-tube voltmeter designed for a wid 
frequency range—substantially flat from 10 cycles to 1 mc. Thx 
unit described is portable, weighing only 13 Ibs. General Ele 
tric Co., Apparatus Dept., Schenectady 5, N. Y. 


Molded Rubber Parts 


A convenient materials selection guide is presented, empha 
sizing the advantages of natural and synthetic rubber compounds 
in certain applications. Feature of the guide is a 2-page chart 
giving comparative specifications of hard rubber compositions 
and typical thermosetting and thermoplastic molding compo- 
sitions. Vulcanized Rubber and Plastics Co., 261 Fifth Ave., 
New York 16. 


Conveyor Belts 

Four-page folder (No. 84) illustrates several different types of 
wire cloth for conveyor belts. General characteristics of this wire 
cloth are summarized. Cambridge Wire Cloth Co., Cambridge, 
Md. 


Cable Terminators 


A line of single conductor cable terminators is described in 
a four-page bulletin (No. 4607). Standard units are illustrated 
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A FEW 
SPECIAL MOTORS 


J-31 MOTOR 

115 volts, 400 cycles. 1/00 to 
1/25 H.P. Wt. 15 oz. Designed 
for Airborne Power and Servo 


his department 
was specifically created to handle problems necessitating 


“Special Design’’ control devices. 


We are particularly interested in non-catalog, non-stand- 
ard types of high frequency fractional h.p. motors and 


other devices, such as special solenoids, tachometer gener- J-36 GENERATOR 


* Tachometer Generator with 
ators and small generators of the permanent magnet type. Permanent Magnet Field. 2 
volts per 100 R.P.M. 1% lin- 
earity. Designed for Remote 


Consult our “Special Design Division” with your unusual or Quali Gulteah 


knotty control problems. Our experienced, creative rn > 
personnel will originate special devices with or without 


specifications. 


J-61-D MOTOR 

Switching Motor, 5 oz. in. thru 
45° rotation. 115 volts. 60 
cycles. Insensitive to shock. 
Replaced solenoid on Subma- 
rine Radar switching problem. 


OCTOBER 1946 





20 per HOUR to 3 MILS! 


The popular Model 337. 
Others range to car-wheel- 
balancer size. 


How One Manufacturer Profits 
by BEAR DY-NAMIC BALANCING 


Reports the Dynamic Air Engineering Co. of Los Angeles: 

“Bear eliminates the “Wobblies” of un-balance in high 
speed axial flow propellers faster than 20 per hour to a 3 
mil displacement tolerance?’ Here, as always, the Bear 
machine is so small in size, and so quick, that the operation 
fits readily into production. 

Any shop hand can learn Bear-Balancing in less than a 
day. Every Bear machine is widely adaptable within its 
range. Each balances bedies to the recognized standards, 
All are very reasonably priced. Write for new literature... 
chase the “‘Wobblies,’”’ of dy-namic and static un-balance 

. improve both product and sales! BEAR MFG. CO., 
Industrial Div., Dept. EM, Rock Island, Ill. 1778 


COMBINATION 


GENERATORS 
CONVERTERS 
DYNAMOTORS 
,and other products 


SPECIAL ac, vc 
& universa. MOTORS 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 
made ESCO the trade mark that signifies com- 
plete satisfaction in specially-designed electri- 


cal equipment. 


ete ie aa eae 


212 SOUTH STREET, STAMFORD, CONN. 


and specification data are tabulated. Delta-Star Electric Co., 
2400 Fulton St., Chicago 12. 


Name Plates 

An eight-page leaflet provides numerous illustrations of instru- 
ment dials, panels, name plates, etc., designed primarily for 
electronic apparatus and electrical equipment. Premier Metal 
Eching Co., 21-03 44th Ave., Long Island City 1, N. Y. 


Hydraulic Pumps 

An eight-page bulletin (No. 460) covers a broad line of radial 
pumps, gear pumps, hydraulic boosters, valves and power units. 
Large cutaway views and many sectional drawings are a feature 
of this bulletin. Hydro-Power, Inc., Belmont and Sheridan 
Aves., Springfield, Ohio. 


Vibration Insulators 

Rubber-and-metal devices for cushioning a broad line of origi- 
nal equipment is described in detail in a 12-page catalog titled 
“Vibro-Insulators.” The catalog gives a good deal of specific 
guidance on the proper selection of these insulators, lists typical 
applications and includes tables of characteristics for each type 
available. Performance graphs are ifeluded as well as many 
photographs of typical applications. B. F. Goodrich Co., Dept. 
EM-9, Akron, Ohio. 


Solder Wire 

A self-fluxing solder featuring three cores of rosin flux is 
described in a four-page folder (Bulletin No. T-200-546-10). 
The composition of this product, and its advantages are given 
in detail and various applications are indicated. Alpha Metals, 
Inc., 363 Hudson Ave., Brooklyn 1, N. Y. 


Recording Instruments 

Pocket-size bulletin gives concise data on a broad line of re- 
cording instruments suitable for many machine operations. In- 
cluded are speed recorders, time recorders, etc. Esterline-Angus 
Inc., Box 596, Indianapolis 6. 


Porcelain Enamel Data 

Three new catalog pages covering frit specifications (No. 
2080-81-82; No. 2042-43A-94; and No. 4309) have been issued 
for the “Pemco Reference Manual of Materials, Control and 
Technical Data.’”’ Pemco Corp. 56-1 Eastern Ave., Baltimore 24. 


Electrical Industrial Products 

A guide to the manufacturer’s electrical industrial products 
provides 16 closely-packed pages of data on motors, motor con- 
trols, arc welders, transformers, switchgear, electronic heating 
equipment, etc. (Bulletin No. 6452). Allis-Chalmers Manufac- 
turing Co., 1126 S. 70th St., Milwaukee 1. 


STANDARDS AND SPECIFICATIONS 


Metal Powders 


Tentative Method for Sieve Analysis of Granular Metal 
Powders, originally issued in June, 1945, by the Metal Powder 
Association, has been recently revised. The revision is desig- 
nated as MPA Standard 5-46T. Copies may be obtained from 
the association, 420 Lexington Ave., New York 17, at 10¢ each 


Electric Storage Batteries 

A new size and group numbering system for electric storage 
batteries has recently been approved by the board of directors 
of the Association of American Battery Manufacturers, Inc., 
as recommended practice. A four-page folder tabulating this 
system is available from the association at its offices, 2706 
First-Central Tower, Akron 8, Ohio 


Army-Navy Electronics Standards 


The Army-Navy Electronics and Electrical Standards Agency, 
12 Broad St., Red Bank, N. J., has recently announced issuance 
of Supplements Nos. 12 and 13 to its Standard Components 
List, No. 5, Loose-Leaf Edition 
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PALM BROTHERS DECALS 


Call attention to your distributors—and get that extra 


sales lift through the eye catching dominance of Palm 
Brothers Decals. 
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Magnetic in color, economical in price, remarkable in 


durability, these famous decals are your marks of distinction 
exctusively yours. 


Samples and sketches submitted 
ini: 


without obligation. Write today 
2 \ LM tor Catalog No. 11. 
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Vacuum-Pressure 


Oil-lmpregnated 


To insure COMPLETE oil 
impregnation, all air is first 
removed from the porous 
structure by vacuum, then oil is 
forced into the pores by pres- 
sure. This EXTRA operation is 
your assurance that a reservoir 
filled with oil up to 35% by 
volume is available to lubri- 
cate, for life, many of the ma- 
chines and appliances in which 
these bearings are installed. 


MODERNIZE YOUR SALES 
APPEAL BY SPECIFYING AND 
ADVERTISING “LUBRICANT- 
RETAINING BEARINGS FOR 
TROUBLE-PROOF OPERATION 
AND LONGER SERVICE." 


ee 


Many standard sizes ready for Immediate Shipment 
Hundreds of Thousands of Sizes available from Dies on Hand 
o A ‘ Variety of compositions to meet specific requirements 
Bound Brook Write for descriptive Bulletin, Stock List and New Size List 


Product 


MPO 


OIL-RETAINING POROUS BRONZE BEARINGS 


For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings and 
Parts will improve operation, lower installation and maintenance costs and put an end to lubrication failure 


BOUND BROOK OIL-LESS BEARING COMPANY 


(Established 1883)Manufacturersof COMPO Oil-Retaining Porous Bronze Bearings 
POWDIRON Sintered Iron Bearings and Parts * BOUND BROOK Graphited: Bronze Bearings 
Plain Bronze Bearings * Bronze Castings 


RESEARCH AND DEVELOPMENT IN POWDER METALLURGY SINCE 1921 


Main Office: BOUND BROOK, New Jersey * Branches: 1255 Book Building, Detroit 26, Michigan * 190! Santa Fe 
Ave., Los Angeles 21, California * Canadian Representative: Dominion Bearings Ltd., Toronto * Montreal * Winnipeg 
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Mechanical vibration should not effect the control point of a reliable tem- 
perature control device. The FENWAL THERMOSWITCH Control em- 
ploys an extremely light and stiff bridge structure which resists vibration 
and produces an extremely high natural frequency — far above vibration 
frequencies encountered in industrial applications. The spring gradient of 
the element assembly is non-linear, therefore the entire system has no 
natural resonance. 


Chart shows the amount of motion in the switch element assembly of a 
FENWAL THERMOSWITCH Control compared to Type 
1 and Type 2 Thermostats — when experimentally sub- 
jected to an oscillatory motion of 1/10” at 2000 cycles per 
minute. 


The ability of the THERMOSWITCH Control to hold to 
set-point under severe vibration has led to its use in large 
quantities in aircraft and railroad applications as well as 
many other applications of all types. This and other unique 
features of the FENWAL THERMOSWITCH Control 
make it the ideal temperature regulating unit. Apply its 
advantages to your temperature control applications. Com- 
plete information in the Thermotechnics Booklet which includes the 
“Fourteen Facts in FENWAL’s Favor” — sent upon request. 


m8 #7 of the ‘Fourteen Facts in FENWAL’s Favor”’ 


FENWAL INCORPORATED 


15 PLEASANT STREET 


ASHLAND MASSACHUSETTS 


Thermotechnics for Complete Temperature Regulation 
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“Can this part be 


made of Aluminum?” 


“Let’s ask ACME! 


ON’T continue to handicap your product 

with heavy-metal castings. Using today’s ad- 

vanced techniques and new extra strength aluminum 
alloys developed at Acme, our engineers are assisting 
many manufacturers to gain the full advantage of 
light-weight aluminum in their old and new products. 
Put your parts problem up to Acme engineers. Send 
in your blueprint. Tell us exactly what job the par- 
ticular part must do—what conditions it is going to 
work under—what strains or stresses it must meet. 


Then let us pick out the right aluminum alloy—or even 
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DAYTON 3, 


SALES OFFICES: 


St. Louis 


New York 


Pittsburgh Washington 


Minneapolis Flint 


~ 
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make you a special alloy, hand-tailored to your needs. 

Unless you are already a user of TRIPLE-A Acme 
Aluminum Castings, you don’t know how good an 
aluminum casting poured in a thoroughly modern 
foundry—with strictly last-word foundry technique— 
can be. The skill of experienced foundrymen, closely su- 
pervised, is supplemented by strict inspection methods 
and today’s most complete quality control equipment. 

Investigate the added competitive advantages Acme 
Aluminum Castings can give your product. Consult 


Acme without obligation. 


OHIO 


Chicago 


Cleveland Detroit 


Milwovkee Dallas 
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SERVING YOU THROUGH SCIENCE 


NOW AVAILABLE FOR 
PROMPT DELIVERY 


A NEW LINE OF 


BUILDING WIRE wir 


ALUMINUM CONDUCTORS 


Aii Coils Bear the 
Underwriters’ Laboratories 
Label 


Se my 


U.S. Rubber Company meets the present shortage of criti- 
cal materials by augmenting its line of RU Laytex copper 
conductor wires and cables with a line of RU Laytex 
Aluminum conductor branch circuit wires and cables. 

RU Laytex is America’s smallest diameter, lightest weight, 
rubber-covered building wire. Laytex wires have perfectly 
centered conductors, insulated with 90% unmilled, grainless 
natural rubber having excellent dielectric strength. Write 
for further information. 


UNITED STATES RUBBER COMPANY 


1230 AVENUE OF THE AMERICAS + ROCKEFELLER CENTER + NEW YORK 20, N.Y. 
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BURDEN 
BLADES 


THE NEW BURDEN 3 and 4 
blade aluminum fans are two of the 


quietest on the market today. 


Perfectly balanced, they are noted 
for their maximum volume of air 
flow. They operate smoothly and 
efficiently—with a minimum of 


horsepower. 


Simplicity and ruggedness of 
construction assure long lasting 


performance at its best. 


These Burden blades are suit- 
able for nearly all ventilating and 
pressure type applications. At- 
tractive in their natural alumin- 
um and cadmium plated finish, 
they add immeasurably to the 
appearance of any product for 
which they are used. 


Write for Folder showing complete 
Burden Line of Impellers 


OMPAN 


1151 SOUTH BROADWAY LOS ANGELES, CALIFORNIA 
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It’s the First Comprehensive Data Book on 
Electrical Contacts Ever To Be Published! 


Here’s a book that’s been five years in the writing 
...that has entailed an unbelievable amount of 
research .. . that is controversial in part, due to the 
fact that the science of electrical contacts is still 
an inexact one... but that contains all existing 
data on contact design, construction, application 
and materials. 


It is the only book in the English language that covers 
the electrical contact field competently and completely. 


Do you know the twenty-four factors that should be 
considered before you select a contact material ? 
The dimensional tolerances of composite rivet con- 
tacts as compared with those of solid rivet, screw, 


button or projection welded types? How surface 
film, abrasion and other conditions affect the wear 
of sliding contacts? You'll find the answer to these 
and hundreds of other questions in this comprehen- 
sive volume. (Many of them, in fact, are answered 
by Mallory’s program of standardization.) 


This Electrical Contact Data Book is another ex- 
ample of Mallory’s willingness and ability to provide 
factual, helpful material to those who have a 
professional interest in the fields we serve. It is 
available to recognized engineers gratis. Write on 
your company letterhead. To others it is available 
at our printing cost of $2.50. 


Visit the Mallory Exhibit at the National Metal Show in Atlantic City—Booth G-228 


P. R. MALLORY & CO., Inc. 
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Materials and components specified for 
Crosley Radio Receiver, Model 66 TA 


Market cultivation is much like operating your radio. To get 
“a good reception” you must be tuned to the right wave length. 


Your market among the makers of electrically operated 
products has a frequency all its own. It’s the spot on the dial 


marked “ELECTRICAL MANUFACTURING!” 


On that wave band your advertising is tuned to the primary 
interests of the manufacturers of all products—machines, 
appliances and. equipment—which depend on electrical energy 
for their operation or use. Your advertising in ELECTRICAL 
MANUFACTURING is directly on the beam of the men re- 
sponsible for product development—the engineers, designers 
and ‘executives who specify or control the specifications for 
all the. things that go into the making of their products... 
materials, metals, electrical and mechanical parts, equipment, 
finishes, etc. 

In previous releases in this series we have indicated the 
broad and diversified interests of these buyers. The com- 
ponents of the new Crosley radio receiver, here listed, add 
another timely chapter to this continuing market study. 


ALUMINUM 

BRASS 

CAPACITORS 
CERAMICS 

COILS 
CONDENSERS 
CONNECTORS 
COPPER 

CORDS 

DIALS 

DRIVES 

EXTRUDED TUBING 
FIBRE 

INSULATION MATERIALS 
INSULATORS 
LAMINATED PHENOLICS 
LAMPS 

LUGS 

MAGNET WIRE 
MICA 

PLASTICS 

PLUGS 

POWDERED METALS 
RESISTORS 

RIVETS 

RUBBER MOUNTING 
SCREW MACHINE PROOUCTS 
SOCKETS 

SPRINGS 
STAMPINGS 

STEEL SHEETS 
SWITCHES 
TERMINALS 


-TRANSFORMERS 


VACUUM TUBES 
WIRE 


Courtesy of The Crosley Corporation 


RUROUG MUO LIU 


THE GAGE PUBLISHING COMPANY, 1250 AVENUE OF THE AMERICAS, NEW YORK 20, N.Y. 


PUBLISHERS TO INDUSTRY SINCE 1892 
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PART REPLACES THREE 


5 


Simple change 
aids every department 


MACHINE SHOP SAVES MACHINING, SET-UPS 
Compare three machined parts with only one. 
Think of the operations saved, man-hours freed, 
scheduling simplified, overhead gut. 


ASSEMBLY DEPT. SAVES TIME AND LABOR 
Instead of placing cam on shaft, inserting 
shaft in holder, then jamming on knurled head, 
Elk simply inserts the one-piece cammed shaft 
and applies two Truarc rings. 

PURCHASING DEPT. SAVES MATERIAL, REDUCES 
INVENTORY 

Old way required three parts, cam, shaft and 

knob, of varying diameters. Compare with 

new way requiring one simple part and two 

stondard Truare rings. Less to buy, less to stock. 


STANDARD EXTERNAL } 
TYPE 5100, N.A.S. 51 fm 
Fd 


The advantages of this simple redesign were great 
for Elk Tools, Inc., New York. With Waldes Truarc 
Retaining Rings you too can reduce machining, 
save material, eliminate nuts, bolts, cotter pins 
and other uneconomical devices. Truarc’s pat- 
ented mathematical design assures a never-failing 
grip. Waldes Truarc engineers can help you im- 
prove your product, will give your particular 
problem individual attention without obligation. 


VISIT TRUARC BOOTH « IRON & STEEL SHOW, CLEVELAND, OHIO, OCT. 1-4 
@eeeeeeovoeao ed eoedeoee0e8082080 


Waldes Kohinoor, Inc., 47-10 Auste! Place, Long Island City 1, N. Y 
Please send Free Catalog on Trvarc Retaining Rings to 


iy WALDES | 

ating) (re 

Th | wg Ey hee EI 
RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1. NEWYORK 


NAME : is —— 
TITLE 

FIRM ..... 

ADDRESS 

CitV..... ‘ « STATE 
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AIRCRAFT 


AIRPORT & AIRWAY 
EQUIPMENT 


ALARM SYSTEMS 
ANTENNA EQUIPMENT 


ARC-WELDING 
EQUIPMENT 


ARRESTERS, LIGHTNING 
BATTERIES 


BELLS. BUZZERS & 
HORNS 


BLOCKS, FUSE 


BLOCKS, TERMINAL & 
CONNECTION 


BROODERS 
BUSHINGS 


BUS-BAR INSULATORS & 
SUPPORTS 


CAPACITORS 
CIRCUIT BREAKERS 


CLEATS. KNOBS & 
TUBES 


COFFEE PERCOLATORS 


COMMUNICATION 
SYSTEMS 


CONTACTORS 

CONTROL EQUIPMENT 
COOKING APPLIANCES 
CUTOUTS 

FANS AND BLOWERS 
FARM LIGHTING PLANTS 


FENCE CONTROLLER 
UNITS 


FLOODLIGHTS 
FLOORBOXES 


FLUORESCENT LAMPS & 
AUXILIARIES 


FURNACES AND KILNS 

FUSES 

HEATING APPLIANCES 

HIGH FREQUENCY 
EQUIPMENT 

HOT PLATES & TABLE 
STOVES 


INSULATORS, HIGH 
TENSION 


IRONS & IRONING 
MACHINES 


LABORATORY 
APPARATUS 


LAMPS 


LEAD-WIRE INSULATING 
BEADS 


LOW-TENSION DEVICES 
MACHINE TOOLS 


METER TESTING 
DEVICES 


METERS 
MIXING MACHINERY 


NEON SIGN ELECTRODES 
& INSULATORS 


OIL BURNERS 

OVENS 
PANELBOARDS 
PLUGS. ATTACHMENT 
POROUS CUPS 
PYROMETERS 


RADAR & RADIO 
EQUIPMENT 

RADIO & ELECTRONIC 
COMPONENTS 

RAILWAY EQUIPMENT 

RANGES 


RECEPTACLES 
REFRIGERATORS 
REGULATORS 
RESISTANCE UNITS 
RHEOSTATS 
ROSETTES 


SIGNAL APPLIANCES & 
SYSTEMS 


SIGNALS 


SOCKETS & 
RECEPTACLES 


STERILIZERS 
SUN LAMPS 
SWITCHBOARDS 
SWITCHES 


TELEGRAPH 
INSULATORS 


TELEPHONE EQUIPMENT 
TELEVISION EQUIPMENT 
THERMOCOUPLES 
THERMOSTATS 
TOASTERS 

TOYS AND NOVELTIES 
TRANSFORMERS 
VACUUM CLEANERS 
VACUUM TUBE SPACERS 
VAPORIZERS 
VULCANIZERS 

WATER HEATERS 


WATER LEVEL 
CONTROLS 


WELDING EQUIPMENT 
WIRING DEVICES 
X-RAY APPARATUS 


No one formula (in porcelain or any other material) could 


o—_> |= - - _} 


Sponsored by the following Members of 
SPECIAL ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 
3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 


P. O. BOX 272, MACOMB, ILL. 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN. 


THE LOUTHAN MANUFACTURING CO. 
2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


NATFONAL CERAMIC CO. 


TRENTON 2, N. J. 


PORCELAIN PRODUCTS, INC. 


3241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, MICH. 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 


S508 E. FIRST STREET, SANDUSKY, OHIO 


provide adequate electrical insulation for all of the applications 
listed above. 

In porcelain, scores of formulae are necessary — and are 
available. 

For example, in the hot plate illustrated, electrical insulation 
had to be achieved with a material that was also refractory. In 
the contactor support, electrical insulation had to be achieved in 
a material that also had high arc resistance. And so it goes. 
Formulae must be varied according to the need. 

Porcelain’s unique advantage is that its ingredients and manu- 
facturing process can be manipulated to provide the exact com- 
bination of properties which the service may require. 

The full story is told in the new handbook “Electrical Por- 
celain—the Ideal Insulation’. Any of the sponsoring companies 
will be glad to send you a copy without obligation. 


EVERY MATERIAL HAS ITS PLACE..4 
FOR MANY THINGS PORCELAIN IS BEST 
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..For Strong, Dependable Outdoor Electrical Hardware 


The functioning of most outdoor electrical installations— whether transportation, 
communications, electric power or housing—largely depends upon the strength, 
corrosion resistance and reliability of pole-line hardware, bolts, nuts and other 
fasteners and connectors used. Because Bridgeport’s Duronze V (Silicon Bronze) 
possesses these much sought-after properties, it is widely specified by engineers 
as the best possible non-rusting material for such applications. 


Bridgeport does not make screw products but supplies Duronze V (Silicon 
Bronze) wire to bolt, screw, nut and electrical hardware manufacturers. The hard 
drawn wire is supplied with a tensile strength ranging from 80,000 to 100,000 
psi (depending upon requirements) and is ready for cold heading and rolled 
threading operations. When properly fabricated, Duronze V cold-formed products 
do not require a final heat treatment as this alloy is exceedingly malleable in its 
hard drawn condition. 


Its exceptionally high resistance to stress corrosion cracking makes it ideal for 
outdoor construction where weathering and temperature extremes take their toll 
of ordinary materials. If you have a product whose quality can be improved 
through the use of a more dependable material, or if it lends itself to being fabri- 
cated more efficiently and economically by the cold heading process—contact 
our Technical Service Department. *Reg. U.S. Pat. Off. 


ee BRIDGEPORT BRASS COMPANY « BRIDGEPORT 2, CONN. Established 1865 


one. 


BRASS-COPPER-BRONZE 
DURONZE- CUPRO NICKEL 
NICKEL SILVER 
Rod - Strip - Wire - Tubing 


weonge Aldays-rrover oF 


BRIDGEPORT BRASS 
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THE VITAL LINK IN EVERY 


DEPENDABLE, PRECISION, DURABLE, WILCO CONTACTS 
ARE VITAL TO THE FLOW OF POWER 


Because contacts are so vital, modern industry increasingly uses dependable 
WILCO contacts. For heavy or light duty, WILCO CONTACTS offer maxi- 
mum ductility, hardness, density, together with freedom from sticking, low 


metal transfer, high conductivity, arc-resistance. 


You can depend on Wilco Contacts to keep the power flowing in your 
products because WILCO contacts are produced through exclusive, 
patented Wilco processes which give them qualities unduplicated by com- 
petitive materials. In many cases, where new alloys are needed, WILCO 
engineers can develop them for you. These skilled technicians are at your 
service at all times . . . to help you select the particular contacts suited to 


your needs. 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. © Branch Offices: Chicago, Detroit, Los Angeles 


INDUSTRY... 


WILCO PRODUCTS INCLUDE: 


CONTACTS 
Silver - Platinum - Tungsten - Alloys 
Sintered Powder Metal 


THERMOSTATIC BIMETAL 
All temperature ranges, deflection 
rates and electrical resistivities. 


SILVER CLAD STEEL 

JACKETED WIRE 
Silver on Steel, Copper, Invar or 
other combinations requested. 


ROLLED GOLD PLATE AND WIRE 


NI-SPAN C* 
New Constant Modulus Alloy 


SPECIAL MATERIALS 


ade Mark, The International Nickel! Co., In 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS + ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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Grosso 


of Florence 


Meant Fine Renaissance Ironwork 


Even today, the finer quality of wrought iron work 
done by one of the greatest craftsmen of the 15th 
Century is identified with the phrase “by Grosso 
of Florence.” 


‘Granite City 


Means Finer Steel 


Ie ({ Y 


At Granite City, facilities are large enough to permit 
the use of the most modern methods and equipment, 
yet small enough to insure scrupulous attention to 
your specifications in producing steel of finer quality 

. steel you will identify with the phrase ‘‘from 
Granite City.” 


Granite City Steel Co. 


GRANITE CITY, ILLINOIS 


Chicago «+ Cleveland « Houston Milwaukee « Memphis + Minn- 
Indianapolis + Kansas City oe ae 4 eapolis « Moline « New York 
Los Angeles St. Lovis 


WOT ROLLED SHEETS - COLD ROLLED SHEETS » STRIPLATES » STAINLESS-CLAD » TIN PLATE « TERNE PLATE - ELECTRICAL SHEETS » TIN MILL PRODUCTS - PORCELAIN ENAMELING SHEETS 
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Lamicoid and Micanite insu- 
lation are used on the d-c gen- 
erators of the Harnischfeger 
Arc Welders, which capacities 
run from 30- to 500-amperes, 


LAMICOID LAMINATED PLASTICS 


Se@eecee € 


for Heavy- Duty and Light Duty Insulation 


There is a Lamicoid laminated plastic 
suited to fill exact requirements on voltage 
and amperage ranges. 

For example, the heavy-duty d-c arc 
welder utilizes Lamicoid laminated plastic 
for insulation on brush stud holders, 
armature slot wedges, and insulation 
washers. The d-c generator has an am- 
perage range from 30 to 500. 

Lamicoid laminated plastic is available 
in many grades—all of which meet NEMA 


specifications. That’s why Lamicoid is 
such a popular material among manufac- 
turers who are making small terminal 
boards for electric equipment ignition 
systems, or for parts that require both 
structural strength and electrical insu- 
lating properties. Lamicoid is available in 
sheets, rods or tube forms. . . or is obtain- 
able in sheet form combined with rubber 
for terminal connections that must be 
sealed against moisture or various liquids. 
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Lamicoid and Micanite insulation are 
used for insulating brush studs in 
heavy-duty motors that might be 
subjected to overloads—as in the 
case of these heavy-duty mill motors 
manufactured by the Harnischfeger 
Corporation, 


Lamicoid plastics and Micanite tubing are 
utilized for insulation on this drum controller 
which is used on many mine locomotives made 
by Goodman Manufacturing Company. 


Canvas-back Lamicoid is used as the insu- 
lating material on potentiometers made by 
the Daven Company. NEMA grade xxxp 
Lamicoid has low dielectric loss, can be easily 
punched and is excellent for high frequency 
applications where high humidity is indicated. 


Lamicoid has a high dielectric strength 
and is suitable for both high and low 
voltages. It has low moisture absorption 
and low power factor. Sheets are available 
in all electrical and mechanical grades, in 
standard sizes of 36’’ x 42’’. 

Because we carry a complete line of all 
types of insulation materials, you can 
always be sure our recommendations are 
unbiased and that we can supply you 
with an insulating material that will solve 
your problems. And 50 years of practical 
experience back every suggestion that the 
Mica Insulator Company makes! 


Lamicoid is a versatile material that can be 
used for its structural strength as well as insu- 
lating properties... and is available in a wide 
variety of grades that can be sawed, punched 
or machined. 


MICA COMPANY 


Schenectady 1, N. Y. 


SALES OFFICES: Boston: 285 Columbus Avenue ¢ Chicago: 600 West Van Buren Street ¢ Cincinnati: 3403 Hazelwood Avenue 

Cleveland: 1276 West 3rd Street « Detroit: Book Building * Los Angeles: Western Fiberglas Supply, Ltd., 937 South Grand Ave. 

New York: 200 Varick St. ¢ St. Louis: 455 Paul Brown Building ¢ San Francisco: Western Fiberglas Supply, Ltd., 739 Bryant St. 
Philadelphia: 1119 Real Estate Trust Building * Rochester: 817 Commerce Building 


FABRICATORS: Lamicoid Fabricators, Inc., 3600 Potomac Avenue, Chicago, Ill. * Insulating Fabricators, inc., 69 Grove Street, Watertown, 
Mass. © Insulating Fabricators, Inc., 12 East 12th Street, New York City * Bakoring, Inc., 1020 Houston Avenue, Houston 10, Texas 
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104 P-K Type “Z” Self-tapping 
. Screws are furnished for assembling 
the fuselage, wings, cabane stabil- 
izer and rudder of this Metaline 
Skyvahl Model Plane. 


a 


e Model builders with an average amount of skill 
and ordinary household tools can put this nifty little plane 
together without any trouble, thanks to the simpler P-K 
fastening method. 

Before starting production of this first all-metal model 
plane, the Vahl Engineering Company made an exhaustive 
study of assembly and found that P-K Self-tapping Screws 
eliminated the problems anticipated with more complicated 
fastenings. 


P-K binding head Type “Z” Screws fasten cabane 
to fuselage. Slots permit wing assembly to be 
moved back when model is changed over from 
“Class B” to “Class C”, with heavier motor. 


No tricky methods or special equipment are necessary. 
The model builder simply drills holes and drives the P-K 
Screws, which form their own threads, hold firmly. 

The same P-K advantages of speed and simplicity have 
repeatedly saved large airplane manufacturers valuable time 
and labor . . . by eliminating tapping, bolting, riveting. 

It’s plain common sense to apply these P-K advantages in 
your product assembly, wherever possible. In 7 out of 10 jobs 
studied, P-K Screws permitted savings in time and labor. 
often from 30% to 50%. Call in a P-K assembly engineer and 
discuss your fastenings with him, or, send assembly details 


to us for reco »ndations. Write Parker-k: ' oa ar ae ae 

a us f yr recomme ndations N rite Parker-Kalon Corp., There are 15 PK Sclfdepping Type “Z” Screws 
200 Varick St., New York 14, N. Y. s ae : See 
in each wing structure, fastening spar, ribs, lead- 
Sold Only Through Accredited Distributors ing edge and tip securely together. 


2 


TYPE TYPE HEX TYPE wes wT 

Pa _— — HEAD — PHILLIPS PHILLIPS 
PARKER-KALON SELF-TAPPING SCREWS 

ee FOR EVERY METAL AND PLASTIC ASSEMBLY 
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uttlON HARDENE, 
nove -—-s 


gp aseeaa es) AT REASONABLE prices 


Here is your chance to use the modern method of heat-treating 
metals. This famous make, Tocco, is like a machine tool. The 
process saves time . . . metals are hardened in seconds. The 
compact units fit easily into the production line without the 
need for special space. Moreover, you'll find that continuous 
operation is a great help in cutting costs—boosting production. 
Best of all, you can buy these high production units at attrac- 
tive prices through War Assets Administration. They’re price- 
tagged for quick sale. 


SOME OF THE Advantages 


OF INDUCTION HARDENING 


Faster... heat is developed within the workpiece. 
Saves metal . . . reduces metal losses from scaling. 
Control . . . heating can be controlled to any length or portion 


Easy to operate . . . unskilled labor can do the job . . . after a 
few minutes instruction. 


TOCCO EQUIPMENT Versatile 


9600 cycles; 1, 2, or 3 Station 220/440 
volt, 3-phase, 60 cycle, range 7% to 125 


KW) ond 200 KW machines ot 3000 MAIL THIS COUPON TODAY! 


and location of Tocco 


information on the cost ment of the following 


Yes, 0d tke _ Y'm interested in equip! 


Induction Hardeners. 
KW rating! 


| 
| 
| 
| 
l 
| 
| 
I 
| 
| 
I 
| 
i. 


Although this material has been 


EXPORTERS previously offered to priority 

claimants, 10° of the merchan- 
Most surplus property is available dise has been reserved so ful- 
to the export market. Merchandise = any further needs of priority 
7 ; ; : claimants including VETER- 
in short supply is withheld from ANS OF WORLD WAR II 
export, and if such items appear who are invited to contact the 
in this advertisement they will be Regional Office serving their 
so identified by an asterisk. area 


War Assets ApMINISTRATION 


Offices located at: Atlanta Birmingham GOVERN MENT Lovisville - Minneapolis - Nashville - New 
Boston + Charlotte + Chicago + Cincinnati OWNED Orleans + New York + Oklahoma City 
Cleveland + Dallas - Denver + Detroit + Fort Omaha «+ Philadelphia + Portland, Ore. 
Worth + Helena + Houston + Jacksonville SURPLUS Richmond + St. Lovis + Salt Lake City + San 
Kansas City, Mo. + Little Rock - Los Angeles Antonio + San Francisco + Seattle » Spokane 
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assuame FUTURE rezronmancs 


KLIXON Protectors Keep Motors, 
Solenoids, Transformers from burning out 


Build in a Klixon Protector into such 
electrical equipment as motors, solenoids, 
transformers, adjustable transformers and 
other apparatus . . . and you can be sure that 
the equipment will be safeguarded against 
overheating and burning out. 


Why ... because Klixon Protectors open 
the circuit whenever temperatures reach the 
danger point. When the equipment cools to 
safety, the protector recloses the circuit 
either automatically or by manual reset de- 
pending on the type of protector specified. 


Because Klixon Protectors are built-in as 
an inherent part of the apparatus, they pro- 


vide a tested combination of a protector 
matched to the thermal characteristics of the 
equipment. The result — full protection with- 
out limiting safe output. Yet harmless 
momentary overloads do not cause nuisance 
tripouts. 

Safeguard your equipment from burnouts 
and subsequent repairs and replacements. 
Specify and insist on Klixon Protection. 
Write for information, today. 


SPENCER THERMOSTAT COMPANY 
110 FOREST STREET, ATTLEBORO, MASS. 
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Stripped or Oversize Threads? 


°, don’t scrap pieces 


spoiled in production... 
TAA ae 


HELI-COIL* INSERTS 


N every plant where cast, molded or forged parts are tapped 

4 = for threaded fastenings, there is a damaged thread problem. 
( ee ne ' Taps wear. Spindles wabble. The wrong speeds and the wrong 
taps can be—and are—used. The resulting work spoilage often 


The HELI-C Oil Procedure runs into a high scrap-cost figure. 
is Fast and Simple: Heli-Coils are the proven answer to this problem. The most 


prominent manufacturers now use Heli-Coil Inserts in large 
quantities to restore threads damaged or tapped oversize. 


Heli-Coil Inserts are precisely engineered helical coils of stain- 
less steel or phosphor bronze wire, designed to exactly fit 
threads of American National coarse and fine profiles. They 
restore the threads to correct size, and actually increase the 
strength of the tapped fastenings. Heli-Coils are lighter, more 
compact, and much easier to install than solid bushings. 


In addition to their wide application to production salvage 
work, Heli-Coil Inserts are specified in many original installa- 
tions—to strengthen and protect the threaded parts where 
abrasion and wear are apt to cause trouble. 


3. Instal | Engineering data, in bulletin form, is now ready for you. Write. 


HELI-COll [an 
INSERTS ' tye ENGINEERING REPRESENTATIVES 

rs ' . , : - 
with hand or a Le, set eee 


power tools 


G. C. Brown, & A. W. Reader ; 
J. S. Wise Royal Oak, Mich. W. E. Briece, 


*Reg. U. S. Pat. Off. Pacific Mutual Bldg. Pacific Airmotive 
es Los Angeles, Calif. M. H. Miller, Salt Lake City 5, Utah Kansas City, Mo. 


NATIONAL DISTRIBUTOR IN CANADA 
George M. Watson & Co., Ltd., 287-295 King St., E. Toronto 2, Ont., Canada 


ag 97-23K 35th STREET @e LONG ISLAND CITY,),N.Y. 
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ELECTRICAL INDUSTRY 


Your industry is one of hundreds served by Union Pacific. 
Every shipper is assured of efficient, dependable transpor- 
tation when materials or merchandise are earmarked for the 
Strategic Middle Route. uniting the Kast with the Midwest, 
Intermountain, and Pacific Coast States. 

Union Pacific provides specifically designed cars, various 
services and departments, to assure proper handling of a 
wide diversity of products. 

Union Pacific’s facilities and equipment are ready to meet 
the heaviest needs of commerce. Traffic experts are stationed 
from coast-to-coast. They will help you with that next ship- 
ment—and every shipment. 


For dependable, fast freight service always. . . 


be Specific ~ 
say Union Pacific 


*% Union Pacific will gladly furnish 

confidential information regarding 

oy Veta - available industrial sites having 
- trackage facilities in the territory 

it serves. Address Industrial Dept., 


v 

geen eh Union Pacific Railroad, Omaha 2. 

: | me _ pec oe Nebraska. : 
= @' 


UNION PACIFIC RAILROAD 
The Strategic Middle Boule 


iN WIND, RAIN, SNOW OR HAIL @ YOUR FREIGHT GETS THERE BY RAIL! 
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It talks back to ‘Big Shots’ 


You can set this new pint-size dictation 


OCTOBER 1946 


} candelabra scre 


TWO NEW G-E 
INDICATOR LAMPS 


990-volt industrial 


as ACorDC. 


power circuits, 


NE 56 cas 1-watt, 
rd screw base 


with 
standa 


NE 58— \y-watt, with 


w base 


Featuring unusual Te 
sistance to vibration 


and shock. 


instrument on your desk and whittle down 
that stack of tardy correspondence—or tuck 
it under your arm and take it home to record 
your favorite broadcast or Junior’s clever 
sayings. It’s the “Audograph,” made by the 


Gray Manufacturing Co. of Hartford, Conn. 


Note the G-E Neon Glow Lamp under the 
clear plastic cap just to the right of the 
adjusting knob. It is connected in the output 
of the voice amplifier and lights up 
to indicate that recording is progressing. 
Only an electrical discharge lamp such as 
this G-E Glow Lamp could do the job. 


rPYYPICAL new products improved with G-E 
Glow Lamps are pictured here.: They merely 

hint’at hundreds of other unbelievably low cost 

applications on home appliances, wiring devices, and 

many types of equipment. Why not consider the 

following sales features of G-E Glow Lamps on-your 

new products: 

1. Distinctive orange red glow, needs no cover glass. 

2. Dependable long life—rated at 3,000 hours. 

3. Very low current consumption. 

4. Variety of sizes and wattages. 

>. High resistance to vibration and shock. 

6. Usable on AC or DC circuits. 


7. Works on regular 105-125 volt circuits without the 
use of step-down transformers. 


8. Practically no heat. 


FREE FOLDER describes typical uses for G-E Neon Glow 
Lamps and gives lamp data. Write address below. 


G-E LAMPS 


GENERAL @ ELECTRIC 


Nela Specialty Div. Lamp Dept., 1 Newark St., Hoboken, N. J. 
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Oil is the lifeblood of a bearing. Proper 
lubrication forms a protecting film between 
the shaft and the bearing . . . prevents 
metal-to-metal contact . . . cuts friction to 


ini Pex l he life of th 
Ohe RIGHT amount anaes a ongs the life of the 


of Ol L One reason why Johnson LEDALOYL 
Bearings operate so quiet... so smooth... 
and for so long a time is the self-lubricating 
in the RIG HIT place feature. Myriads of tiny, evenly spaced 
pores ...as many as 13,000 to the square 
inch . . . serve as miniature oil wells. When 
the bearing is in use these pores meter the 
at the RIG HIT time oil to the bearing area. When the bearing 
is at rest the oil is reabsorbed. Thus you 
always have the right amount of oil in the 
right place, at the right time. 


The dependable self-lubricating action of 
Johnson LEDALOYL provides many worth- 
while savings to the designer. Expensive 
lubrication aids are eliminated and, in 
many cases, the bearings can be sealed in 


in Powd er M eta | I Uj rey place. They are ideal for all types of house- 


hold equipment. Write for complete, tech- 


iar 
ut 3 nical information. 


JOHNSON BRONZE COMPANY 


Lf 570 SOUTH MILL ST. NEW CASTLE, PA. 
JOHNSON 


REG. U S PAT OFF 


BEARING 
a ra 


at ba S 
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NEW all metal weston 
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'--RED INDEX shows the highest 
or lowest temperature reached! 


Simply swing the red index to the low side of the temperature pointer, and the index 
will move to the lowest temperature reached, and remain there until manually reset. 
For highest temperature record, simply swing the red index around to the high side 
of the pointer. 


The index movement in no way impairs the guaranteed high accuracy of the 
WESTON Thermometer. 


Thus the WESTON Maximum-Minimum Thermometer provides, at only slightly 
above ordinary thermometer prices, a means of obtaining high or low temperature 
records on equipment or processes where these extreme temperatures are critical. 
Ideal for transformers, sterilizers, ovens, chemical equipment, food processing, etc. 
For complete information, consult your nearest WESTON representative. WESTON 
ELECTRICAL INSTRUMENT CORPORATION, 582 Frelinghuysen Avenue, 


W Newark 5, New Jersey. 


ALBANY © ATLANTA © BOSTON © BUFFALO © CHARLOTTE © CHICAGO © CINCINNATI © CLEVELAND © DALLAS + DENVER © DETROIT © JACKSONVILLE © KNOXVILLE + LOS ANGELES * MERIDEN © MINNEAPOLIS + NEWARK 
WEW ORLEANS © NEW YORK © PHILADELPHIA © PHOENIX © PITTSBURGH © ROCHESTER »* SAN FRANCISCO * SEATTLE © ST. LOUIS » SYRACUSE © IN CANADA, NORTHERN ELECTRIC CO., LTD., POWERLITE DEVICES, LTD. 
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PRODUCT REDESIGN 


Whether you are designing a new 
product or redesigning a present 
one—let: Richardson Plasticians 
help you. They are highly trained 
in the proper use of INSUROK 
Precision Plastics, and will show 
you new ways to higher profits and 
greater satisfaction. Write today! 


Problem: Redesign intricate push-button switch 
parts. Parts must have good insulating proper- 
ties, permanency of finish and appearance. 


Solution: Molded INSUROK—because it can be pre- 
cision molded into practically any form—makes 
available many new design and structural 
possibilities. Threads, holes, trade-marks 
can be molded right into INSUROK parts and 
no further finishing is required after molding. 


Courtesy, 
Allen-Bradley Co. 


The RICHARDSON COMPANY 


LOCKLAND, CINCINNATI 15, OHIO FOUNDED 1858 Sales Headquarters: MELROSE PARK, ILL. 
NEW YORK: 75 WEST STREET, NEW YORK 6, NEW YORK MELROSE PARK, ILLINOIS 


Sales Offices. CLEVELAND: 326-7 PLYMOUTH BLDG., CLEVELAND 15, OHIO Factoriess NEW BRUNSWICK, NEW JERSEY 
{ DETROIT: 6-252 G. M. BUILDING, DETROIT 2, MICHIGAN INDIANAPOLIS 1, INDIANA 
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Ce - LL says ROBERT GAIR 


i 


2 a Modern types of packaging machinery 

— on wo are endowed with speed, and personality 
y too... and each machine demands a “uniform 
precision” carton... just the kind of distinctive 

“tailor made” cartons that Robert Gair has been 

creating and producing consistently for over eighty 


years ... cartons that are GMiRanleed. 


From a “selling impulse” viewpoint many of our cartons have 
joined the parade of constant WINNERS. 
Write for 22-page descriptive brochure, featuring 28 photo- 
graphs of POST-WAR automatic packaging machines. 


ROBERT GAIR COMPANY, INC., NEW YORK—TORONTO * PAPERBOARD—FOLDING CARTONS—SHIPPING CONTAINERS 
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SERIES 37 end 37-S tt : 
SERIES PW-25 


Composition - Element cana 
and Rheostats POWER RHEOSTAT 


CONSTRUCTION 
Hes elem 


Pasinve context 
ormonce end ile among compostion or  Smanth role 


onteds Marked mabiity tor inival and bs 
emsiance voles even alter bong RESISTANCE RANGE 
nally immune to bumdity, heat, Linear and sapere ais 

fo $ megobms 


pregacet wn 
mene tee DON 
work owe 


MOUNTING oveted © 
wou * F 

eqierole oe . o 

seo ao bushes = 


CONTROLS and 
RESISTORS 


% What is standard and what can be made 
special by way of resistors, controls and re- 
sistance devices, is presented in these handy 
Clarostat Engineering Bulletins: 


TYPE OF PRODUCT Bulletin No. 
Ballasts or Line Voltage Regulators 108 
Composition-Element Controls 112 
Constant-Impedance Output Attenuator lll 
Constant-Impedance Controls (L-pads, etc.) 102 
Flexible Resistors (Glasohms and Flexohms) 105 
Fluorescent Lamp Conversion Resistors 125 
General Information 101 
General Utility Accessory Resistors 125 
Hardware for Controls 120 
Humdingers (Compact Potentiometers) 103 
Metal-Clad Molded Resistors 109 
Multiple-Unit Controls 142 
Power Resistors (Greenohms) 113 
Power Resistor Decade Box 114 
Power Rheostats 115 
Tube Type Plug-in Resistors 107 
Wire Wound Midget Controls 116 
Wire-Wound Standard Controls 118 


(Additional bulletins from time to time) 


% Write for those bulletins of particular inter- 
est to you, stating Bulletin Nos. Also send us 
that resistance problem or requirement. 


a . 
wire preestol® eo . 
oat s wn 6 oer 


om ae Oe Late 


LOVEE EM ODL 


UCU aCe es ea he ee] 1) 


Export Division: 25 WARREN STREET, NEW YORK ripe. Suk & 
Cable Address: SIMONTRICE, NEW YORK 
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THERE’S ONE CORRECT 


DC MOTOR OR GENERATOR 


@> 25 HP. Vertical D.C. Motor a 30 HP. Drip-proof D.C. Motor @ 15 HP. Splash-proof D.C. Motor a> 75 HP. Drip-proof D.C. Motor 


75 k.w. D.C. Generator with 30 k.w. D.C. Generator with 250 k.w. D.C. Generator Drip-proof 
@# 5 k.w. Auxiliary @®# Side Feet ® Engine Type 


Rg es ero 


Burke, one of the oldest of D.C. equipment manufacturers specializes in D.C. motors from 
1 to 1500 HP and generators to 1000 KW. Motor speeds vary from 100 to 1800 RPM either 
constant, varying or adjustable. Drives may be coupled, belted or engine type. Generators 
may be single, 2-bearing or engine type. In selecting the correct D.C. unit for your need, 
make use of Burke’s wide experience. Burke designs for the job not to the rigid and limiting 
standards of stock designs. 


For a description of the complete Burke line of AC and DC motors and genera- 
tors, consult Sweet’s Engineering catalogs or Electrical Buyers Reference catalog. 


For immediate assistance, contact: 


ATLANTIC ENGINEERING CO MAXWELL-JONES-KELLETT. INDUSTRIES 
185 17th Street, N.E., Atlanta, Ga., Phone: Hemlock 6461 740 S. Claiborne Ave., New Orleans 13, La. 


J. T. COOPER Phone: Raymond 8241 


Room 1515, Engineering Bidg L. B. RITCHIE 
205 West Wacker Drive, Chicago, III Room 1704, 274 Madison Ave., New York, N.Y 
Phone: Franklin 5061 Phone: Lexington 2-5330 


C. E. WINCHELL B. A. AUERBACH 

205 Perry-Payne Bidg., Cleveland, 0., Phone: Cherry 5634 Room 234, 1600 Arch Street, Philadelphia, Penna 
Phone: Rittenhouse 5226 

CARL D. MILLER 


Roosevelt Theatre Bidg., Detroit. Mich F. E. BURKE 
1595 Gartiot Avenue, Phone: Plaza 7232 416 Maple Ave., Pittsburgh, Penna., Phone: Penhurst 5 


J. B. COLESWORTHY RALPH JAMES 
1709 West 8th St., Los Angeles 14, California Northwestern Agencies 
Phone: Federal 2021 2411 First Ave., Seattle, Wash.. Phone: Eliot 8882 


MOTO &S 1 be Sete geo See, ae ° GENERATORS 1 TO i to ee ee 


7 Ct Pr 4 4 Ae DSa ee eC es 


BURKE Se ee ae ee aca ne ee ee ae oe 
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Yes, in the manufacturing fields of small electrical and radio apparatus, a small 
screw, that saves space, and has outstanding strength and accuracy, as in the | () 
“Unbrako” Socket Set, is greatly appreciated. And when you add to those 

features, that of holding against all vibration, such a screw is well-nigh invalu- 
able. That's why you'll want to order the “Unbrako” Socket Set Screw with the 
Knurled Cup-Point. It's a Self-Locker, because the knurled point digs-in and 
refuses to budge ... regardless of the most chattering vibration! Yet, this 
screw can easily be backed-out with a wrench and used again and again. In 
sizes from No. 4 to 1/2”; full range of lengths. 


Reg. U §. Pat. Off. 


ee Write for the “Unbrako” Catalog. “Unbrako” and “Hallowell’’ 
products are sold entirely through distributors. 


The “Hallowell” Socket Screw Kit 


is @ modern MUST=—ask us. 9 Knurling of Socket 
Serews originated with 


S interchangeable bits within your : r. sens 
AK SN Unbrake” in 1934. 


grasp in the hollow handle. 


Reg. U. S. Pat. Off. OVER 43 YEARS IN BUSINESS 


STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA., BOX 596 « BRANCHES: BOSTON « CHICAGO «+ DETROIT + INDIANAPOLIS «+ ST. LOUIS * SAN FRANCISCO 
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DESIGNED FOR 


ang 


UY Meas 


eM 


SIMPLE ¢ ECONOMICAL e EFFECTIVE 


Specially-designed Driving Arm for Elec- 
GENERAL PURPOSE VIBRATION tro-Mite Washer, the portable yet powerful 

washing machine made by the Menasco 
AND IMPACT ISOLATORS Manufacturing Company. Inserted between 
the motor and agitator, it cushions impact, 
prevents machine from “walking” about, 
and reduces motor power. 


It is but one of many examples of Barry 
efficiency in the solution of specific prob- 
lems on shock and vibration control for 
domestic and industrial products. 


A line of standard mountings with diversified character- 
istics permit quick and economical solution of many 
vibration and impact problems. Our engineering staff is 
at your disposal for correct selection and proper appli- 
cation of these isolators to your equipment. Load ratings 
from 50z. to one [1] ton. Write today for our latest 
catalogue. 


L. N. BARRY CO., INC. 


Vibration and Impact Control 
ENGINEERING - MANUFACTURING 
178 Sidney Street © Cambridge, Mass. 
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® Manufacturers of machines and equipment may rely on ATC to 


| For Example: 


When the designers of a well-known de- 

sd , a at: , ae : h oe process ee 

\ x rain in eir equipment so ata regen- 
control of critical operations. Timing cycles, size limits, switc Sania tn Sheer eaioment a0 st 8 sagen. 
run for 35 minutes every 3 hours, ATC 

. ‘ . ° ‘ +}: supplied thousands of the special Time 
ing action, contact rating, mounting methods, adjustability and Switches, as shown. Requirements met 
were: compactness, low-cost and suit- 

ability for simple installation unenclosed. 


other desired features may be specified . . . for supply in large This special-built Time Switch meets the 
design requirements of a leading manu- 
facturer of electronic heating machines. A 
quantities... at low cost...without critical sacrifice of superior | chapias saaenber adi Gieae tee ean 
trol circuits—onecircuit after 114 minutes, 
a second circuit after 5 minutes—and then 


cuality long-noted in ATC’s Standard Line Timers and Complete allows for a 2-second time delay before 


resetting. 


produce the exact Time Switch needed for providing automatic 


se A manufacturer of battery recharging 
Time Control Systems, equipment wanted this compact Time 
Switch for mounting in a table-top con- 
trol board. Adjustability of On-time for 
one circuit is easily selected by turning a 
knob over a 0-60 min. dial, graduated in 1 
EQUEST BULLETIN T-55 min. steps. The time period begins as soon 
- as the pointer is set and released; the 
> > > > » > > > > R @ pointer is rotated back to 0 by an accurate 
synchronous motor—always_ indicating 
progress in the time cycle. 


@ TIMERS: COMPLETE STANDARD LINE @ SYSTEMS FOR SPECIAL REQUIREMENTS @ 


AUTOMATIC TEMPERATURE CONTROL CO., INC. 


LOGAN ST. & GERMANTOWN AVE. ¢ PHILADELPHIA 44, PA, 
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AS ALWAYS, SCOVILL 

BRINGS YOU THE Ae 

LATEST AND BEST opt | NEW! CLUTCH HEAD SCREWS! 
IN FASTENINGS é ‘ Easy to assemble. No sideslipping 


of screwdriver. Roomy enclosed 
"Slot" for locating bit in clutch re- 
cess. The center pivot locks screw- 
driver bit with an exceedingly 
light reverse turn and prevents 
canting of the bit in the screw 
when being driven. Exceptional 


bit life. (An ordinary screwdriver 


eee 


of proper width can also be used!) 


Ah, 
SAVE MOTIONS! SAVE TIME! SAVE MONEY! 


Yes! We're taking orders for delivery 
of clutch head screws! If you have a 
mass-production job, it will pay you 
to find out more about this revolution- 
ary type of screw. We make them in 
machine screws, sheet metal screws 
and Sems washer-screw assemblies— 
a comprehensive line of sizes and 
styles. For further details, fill in and 


mail the coupon below. 


U scovut MANUFACTURING COMPANY 
WATERVILLE SCREW PRODUCTS DIVISION 


SCOVILL MANUFACTURING COMPANY WATERVILLE 48, CONN. 
Please have your sales engineer call with more 


WATERVILLE PRODUCTS era oT ON information on clutch head screws. 


SCREW 


WATERVILLE 48, CONN. ony TEL. WaterRBURY 3-315! NAME 


COMPANY 
NEW YORK, Chrysler Building »« DETROIT, 6460 Kercheval Avenue « CHICAGO, 135 South | 
LaSalle Street « LOS ANGELES, 2627 South Soto Street « SYRACUSE, Syracuse-Kemper Insur- | 
ance Building « CLEVELAND. Terminal Tower Building « SAN FRANCISCO, 434 Brannan Street ee 
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SPEER S 


oubly 


ike 


... HELPS CLEAN UP 
BRUSH TROUBLES 


Let Speer’s brush-matching 


service help you clean up 


the causes of poor commutation. 

That way you’re doubly assured of 
getting improved commutation and 
peak performance because Speer 
matches brushes to your motors and 
generators two ways — mechanically 
and electrically. Speer has specialized 
in this two-way matching of brushes 
for nearly half a century. From the 
all-inclusive Speer line of standard 
and special carbon, graphite, electro- 


graphite, and metal-graphite brushes, 


la * CLEVELAND * DETROIT 
MILWAUKEE * NEW YORK ° PITTSBURGH 


Speer can supply the grades best 
suited to the characteristics and ser- 
vice conditions of your machines. 
So for utmost freedom from such 
brush troubles as burning, sparking, 
overheating, and excessive wear and 
energy losses — for brushes perfectly 
matched to your machines — call on 
Speer. Write for Brush Data Forms. 


CARBON COMPANY 
ST. MARYS, PA. 
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HIS condition which needlessly consumes many 
production work hours can be found in any 
number of Electrical Manufacturing Plants today. 
Two basic causes of this bottleneck are: (1) Limited 
(2) Time required to thoroughly 

bake out varnish insulation. 


As insulating varnish specialists, statement #1 
is out of our line, but statement #2 is definitely our 
“baby.” This problem we can handle with a new 
line of baking varnishes, all members of the proven 
and recognized SYNTHITE family; a line of 


varnishes especially formulated to cut baking time 


OUD 


Leanish 


IS YOUR BAKING OPERATION YOUR PRODUCTION : :- 


to a minimum, yet retain the maximum of insulation. 
In this group are grades that will “cure” thoroughly 
in less than an hour; others will bake out at 
unusually low temperatures and all of them are 
highly adaptable to the various approved methods 
of insulating varnish application. 

We are sure there is a varnish in this group that 
can save time for you. Give us an outline of your 
particular problem and we will send you without 
obligation, working samples, technical information. 
and our experience-backed counsel on adapting 


one of these varnishes to your production cycle. 


specialils 


JOHN C. DOLPH COMPANY 


1060 BROAD STREET - NEWARK 2, N. J. 
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HULLHORST 
TUNGSTEN CARBIDE 
UE ey aks 


Let a WELD-BILT engineer show you 
ways to speed up your materials han- 
dling methods while.reducing your op- 
erating Costs. 


PORTABLE ELEVATORS @ HYDRAULIC LIFT 
TRUCKS @ 2 & 4 WHEEL TRUCKS e@ TIERING 
MACHINES @ BARREL TRUCKS & RACKS 


Leading American industries use and endorse 
WELD-BILT equipment. Write for illustrated 
folder. 


The WELD-BILT Heavy-Duty 
Hydraulic Lift Truck — 
6,000 to 10,000 Ib. Capacities. 


WELD - BILT 
Portable Elevator 


RS ee 


50 to 100 Times 233 Water St., West Bend, Wis. 
The Production of High Speed Steel Pee ea eat aia ace 


Fast Cutting — Uniform Depth of Cut — Clean 
Slots — Minimum of Burr. Will operate at speeds 
from 5500 to 40,000 R.P.M. 


8 Stock Diameters 


14 Stock Thickness 
also special sizes can be furnished. SOL-REX 


: REG. U. 8. PAT. OFF. 
As a pioneer manufacturer of both commutator un- Miniatire Incandescent Lamps 


dercutting machines and commutator saws we offer for all purposes 

you a product of the highest quality. Carefully en- 

gineered and tested to meet the most rigid require- an RZ O G 
MINIATURE LAMP WORKS 


ments of high production. 12-23 JACKSON AVE LONG ISLAND CITY, N.Y 


Our engineering staff is available to help you solve 
your undercutting and slotting problems. 


Write for data sheet 


The Hullhorst Micro Tool Co. 


Division of Toledo Standard Commutator Co. 


2242 Smead Avenue 
Toledo 6, Ohio FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High 

Voltage Tube Sockets, Iron Core KF Chokes, Quartz & Polystyrene 

Insulation, High Frequency Variable Condensers, Meter Type Dials 
Cast Aluminum Chassis, etc. Catalog Upon Request. 


for HIGHEST PRODUCTION conor ee 
and LOWER COSTS 150 EXCHANGE ST. MALDEN. MASS. 
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CAPACITRO 
*TORRIDOL* 


-TORRIDOL” 
CAPACITRON 


This Stack Control Motor Was 
Especially Designed to Withstand 
Extreme Temperatures . . . In 
Combination with a TORRIDOL 
Oil Type CAPACITRON Kt Is 


Now More than Equal to It’s Job! 


Stack control motors, because of their 
proximity to hot smoke stacks, must be 
able to operate continuously in high ambi- 
ent temperatures. For starting and running, 
a motor of this type depends on the ability 
of its capacitor to stand extreme heat. 


Because CAPACITRONS with TORRI- 
DOL are virtually unaffected by high tem- 
® peratures, they made it possible for the 


manufacturer of this motor to design a 
smaller unit—thus gaining a more desir- 
able size at considerably less cost. 


CAPACITRONS with heat-resisting 
TORRIDOL are used by more than a 
dozen prominent motor manufacturers. If 
you are interested in extra safety factor, 
longer life and economy you owe it to 
yourself to get the facts on CAPACI- 
TRONS with TORRIDOL. 


% TORRIDOL is the amazing new scientific capacitor oil 
that withstands heat up to 600° F. without chemical change 
or decomposition. It is the result of one of the most exten- 
sive capacitor research projects ever conducted. 


Torridol CAPACITRONS Are Available NOW to Improve Your Product 


Tee CAPACITRON Comsany 


ER Cee Pa Chicago 51, Illinois POC Oe: eek ye 
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ere ts a new line of 


PRECISION 
FREED MEASURING 
INSTRUMENTS 


NO. 1010 COMPARISON AND LIMIT BRIDGE—for use i: 
both laboratory and production testing of resistors, conden 
sers, and inductors. The manufacturer of components can us« 
it for production tests, the user for incoming inspection anc 
acceptance tests. The instrument is particularly useful for lab 
oratory work (bridge or filters) where very accurate compo 
nents are required. For precision and production testing, it 
has many advantages. Power line operation and the visual in 
dicator makes the instrument completely self-contained. It car 
be used in noisy locations. Its small size and light weigh 
make it extremely portable. 


NO. 1050 60 CYCLE FILTER—for the calibration of instruments, where 
the form factor of the applied voltages is important (AC voltmeters and 
vacuum tube voltmeters), and for the measurement of harmonic distor- 
tion of amplifiers, transformers and tubes. The instrument is self-con- 
tained, AC operated, and is composed of a constant voltage transformer, 
a variac, a 60 cycle low pass filter, a decade attenuator, and a 1% AC 
voltmeter. The constant voltage transformer makes the instrument inde- 
pendent of the line variations. The variac makes the instrument extremely 
flexible and the decade attenuator makes it possible to vary the output 
voltage from 0 to 110 
volts in increments of 
1 vole 


For Literature 
Please Address 


Dept. E.M. 
INSTRUMENTS 
DIVISION 


NO. 1030 LOW FREQUENCY “Q’’ METER—provides ; 
frequency range from 50 to 50,000 cycles, with a rang: 
of “Q”’ measurements on coils from .5 to 500. The “Q 
measurement may be made with as high as 50 volts across 
the coil with an accuracy within 5%. Tuning condense: 
range up to 11.11 mf. plus 1000 mmf. air variable. The 
stability and accuracy of measurement is unaffected by link 
variation. 


NO. 1020 MEGOHMMETER—a precision balanced 5 
electronic ohmmeter for the measurement of leakage NO. 1040 VACUUM TUBE VOLTMETER 
resistance of insulating materials, condensers, cables, 
motor and transformer windings. The high voltage 
potential necessary for insulation measurements is in 
cluded in the instrument. An exceptionally wide range 
of resistances can be measured on the six overlapping 
ranges, and is read directly on a 4” meter scale. A 
relay disconnects the high voltage from the binding 
posts to eliminate all danger of shock due to exposed 
high voltage potential. 


giant per 
formance in midget size of only 5142” x 514” x 8”. Meas 
ures voltage from .001 to 100 volts within 2% accurac 
on all ranges and on any point of the scale. Frequency 
range from 10 to 200,000 cycles. It has a true linear dec 
ibel scale from 0 to 20 DB plus a logarithmic voltage scale 
New balanced type voltmeter circuit plus inverse feedbach 
in the amplifier results in high stability. Rugged 1 M.A 
meter movement is protected against overloads. Input in 
pedance 500,000 ohms shunted by a 10 mmf condenser 


FREED TRANSFORMER CoO.., Inc. 


NEW YORK CITY 12, N. Y. 
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SIMPLEX 


‘WIRE eet 


SIMPLEX MODEL C-20A CUTTER 

For cutting insulated wires, cables and 
insulation materials. 
Will cut many wires at one time. 
Capacity up to 1” round, or 3” flat insula- 
tion or ribbon stock. 
Equipped with combination wire guide 
and safeguard. 
High grade tool-steel shear blades always 
engaged. 
Replaceable %,” shear blades can be re- 
— to insure long life. 

turdy construction for heavy duty. 
Foot-pedal operated. 
Overall size 344” x 10” x 6”. 

Ask for your copy of new Bulletin. 

Write for Dealership Plan. 


WENCO: MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS DIES * STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
ASRS SET ES TL TEIN EOI RAAT EEOC NRE SE AEE ENR REN BES 


a ae 


Want THOROUGH DISTRIBUTION 
of your product? 


If your product is a building, electrical, plumbing. or lumber 
supply item—or a related product—we may be able to help 
you. We're expanding our distribution organization and we're 
ready to take on additional lines. If we can’t help you, we'll 
save your time and ours by saying so quickly. If we can, 
we'll back your product up with everything we've got—a total 
of 45 years of sales and distribution experience: a large, 
trade-wise sales force: an individualized, comprehensive 
merchandising program. Let's talk it over. Just call or write: 


e 
Gibraltar 

CORPORATION OF AMERICA 
60 E. 42nd STREET - NEW YORK 17, N.Y + MUrray Hill 2-8253 


Nie eo eae Creer IT tomato 


NEUTRELEC 
ACID-FREE 


GUMMED PAPER 
Aor Grd ie High Dielectric 


NEULPRELEC Gummed ea is uniform in its ability 
to resist the flow of electricity. Entirely free from weak 
or TU ee Perfect te ele RECUR rece 


spots. pin holes 
Write for compli Tomine ieee 


tancular or round tubes. 


PAPER MANUFACTURERS CO., Phila. 23, Pa. 
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speed production , avoid 
costly delays in delivery 


use 


All types, 
all sizes, 
in whatever 
quantity 
you need. 


The enormous WAA supply of surplus capacitors offers 
an opportunity to solve capacitor shortages and at the same 
time gain a saving on the unit cost. The stock includes 
products of all the leading manufacturers. The compo- 
nent you need is almost certainly available from this vast 
WAA supply—probably even the very same manufacturer's 
item you are now using. 


Quality of WAA surplus capacitors is assured by govern- 
ment inspection to rigid Army and Navy specifications es- 
tablished for military use—equal or superior to commer- 
cial standards. 


WRITE WIRE PHONE 
FOR IMMEDIATE SHIPMENT 


Telephone Canton 0820 — Teletype Canton 280 


TOBE DEUTSCHMARN corcorctcom § 
CANTON, MASSACHUSETTS 


Acting as Agents of War Assets Administrator 
Under Contract No. SIA - 2 - 34 













FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 
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5 
va 


EASY Ask. FOLDS OVER HERE TO CLOSE NO 


To om TOOLS 
APPLY REQUIRED | 
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When P. D. QQ.’ are Factors 
Mold it on a New LESTER 


% PRODUCTION: 


Yes, because the new LESTER is built 
for production men who demand 24 
hour schedules, 365 days in the year. 


DEPENDABILITY: 171) 

ns iY KRUEGER & HUDEPOHL 
LESTER users will tell yon, Main- ; Solderless Terminal Lugs and Connectors 
tenance is not a problem with the new | c g 
LESTER machines.” THIRD AND VINE STS. CINCINNATI 2, OHIO 


QUALITY: 


The Hoosier-Cardinal people, whose  {; 
plant is shown above, told us, “Flexi- 
bility of control in both injection speed 
and injection pressure on our LESTER 
machines is a big factor in maintaining 
the quality of our unusual products.” 

























FOR SALE 


Pratt & Whitney #1 Turret Lathe, Motorized 
4.000 Ib. capacity crane 29’ long, made by Reading Crane & 
Hoist Co., equipped with Sprague Electric Hoist. 
Portable Pangborn Sandblaster, Serial #2AB2-433, Type AB-2. 
Jones & Lanson 3” x 36” Flat Turret Lathe, Motorized, less 
motor. 
Jones & Lanson 2” x 24” Flat Turret Lathe, Motorized, less 
motor. 
New Haven Planer 16” x 16” x 5’ less motor. 
Impregnating equipment consisting of: 
30” dia. x 30” high steel impregnating tank 
1-—36" dia. x 33” deep steel liquor tank 
1—2” rotary liquor pressure pump with 3 H.P. Motor 
1—-Standard V-8 vertical surface condenser 
1—-7 x 7 Type H Jacketed rotary dry vacuum pump, 
complete with 1 H.P. Motor and vacuum gauge, 
complete with electrical equipment, in good 
operating condition. 


General Armature & Manufacturing Co. 
LOCK HAVEN PENNSYLVANIA 










ae 



























These exquisite horn buttons, auto dash panels, and re- 
frigerator name plates were molded from crystal-clear, 
plastic on a group of LESTER Injection Molding Machines . 
in the Hoosier-Cardinal plant in Evansville, Indiana. All 
have a high, glossy finish—and there are no mold nor 
shrink marks. The machine shown is one of a group 
of four LESTERS in continual operation. | 












For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 


For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 


For Dipping 


Coils, Transformers, Condensers. 


For Potting 
Radio Transformers, Lich> Units, 


Loading Coils, Condensers. 


Scientifically compounded trom waxes, resins, asphales, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 
3445 Howard St. SKOKIE, ILL. 




















... Write Today for complete data on the # 
, new LESTER machines. 












INJECTION | 
MOLDING MACHINES 


Distributed by LESTER-PHOENIX, INC. 
2635 CHURCH AVE., CLEVELAND 13, OHIO 
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WORCESTER PRESTEEL 
SSV lL 


My BE My 
[> a a 
\ | \ | 


G25 


NAS 


A new washing machine design* required a As you look forward to your future stamping 


problems which require skill and ingenuity plus 
The original design specified a top made of cast complete stamping facilities, think of Presteel. 
aluminum, but the cost was excessive. Redesigned 


cabinet to match other modern kitchen appliances. 


*Made for YOUNG CORPORATION 


as a Presteel stamping, the cost was reduced over Sali Rien: Mieshenee 


50% and the quality was greatly improved. 
These stampings (the blanks are nearly 3 feet 


square) are produced on large mechanical and 


hydraulic presses. The material is .050’’ steel, 


VN ol Cl chit sti eee 


ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 


and the finished top is approximately 25’ square 610 BARBER AVENUE, WORCESTER 6, MASS. 


by af deep. Representatives in Alexandria Virginia, Buffalo, Canton Ohio, Chicago, Denver, 


Detroit, Fort Worth, Indianapolis, los Angeles, New York, Philadelphia, Syracuse, 
Toronto. 
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THE AMERICAN FORK AND HOE COMPANY DURABLY IDENTIFY 


TRuE TEMPER PROOUCTS 


AT PRODUCTION LINE SPEEDS WITH.... 


MEYERCORD DECALS 


Here’s brilliant, lasting product identification that meets the 
demand for quantity output on high speed production lines. 
Whatever your needs. . . trademarks, instructions, or patent data 

.. Whatever your surface... wood, metal, glass, plastic —even 
crinkled finish ... there’s a Meyercord Decal to do the job. 
They’re easy to apply and ‘“‘stay put’. Any size, colors or 
designs can be reproduced. No screws, bolts or rivets required. 
Investigate Meyercord Decal nameplates. Technical consultation 
and designing service on request. Mail inquiries to Dept. 7-10. 


¥ = SEND FOR THIS NAMEPLATE SELECTOR 


It’s new! It’s useful! It’s free! Meyercord’s 
slide-rule type Decal Selector shows how to 
select and apply 6 different kinds of Decals 
to 14 unusual surfaces. Easy to use. Please 
send requests on your company letterhead. 


THE MEYERCORD Co. 


World’s Largest Decalcomania Manufacturers 


5323 WEST LAKE STREET+ ++ CHICAGO 44, ILLINOIS 
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ENGINEERING TIME SAVER 
Use 209 Vapo-Vel as an original for 


variations of basic plans. Print the original 
—do not develop—cover with opaque 
paper only the detail to be retained. 

Print again to burn out the undesired detail 
—develop—odd the new detail. 


AMMONIA 
DEVELOPED 
e Blue 
e Red 
e Black or 
e Brown 
(transparent) 


The Frederick Post Company 


3650 AVONDALE AVENUE, CHICAGO 18, ILLINOIS 


“TOOL-UP” FOR Greater Production- 


Increased Profits with a 
SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 20 con- 
secutive years. 


~~ 
Write for complete information—sending wire samples—no obligetion. 
WIRE STRIPPER CO., 2 2.ecn ons 


Form Wound 
Paper Section 
Acetate Bobbin 
Acetate Section 
Bakelite Bobbin 
Cotton Interweave 


TRANSFORMERS 


To your specifications 


THE DANO ELECTRIC CO. 


93 MAIN ST. WINSTED, CONN. 
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DETROIT HOUSTON CHICAGO OS ANGELES MILWAUKEE 


LC at 


Fin Bee 


T2 
Lampholder 


with 
T2PC 


lens-cap 


T2 


with 
T2MC 
lens-cap 


UNITS 


T2 lampholder, molded of bakelite, holding lip, dia. 
11/16”. Tip of lamp bulb protrudes sufficiently to be 
removed from front of panel without use of special tool. 


Very low current consumption bulb (0.038 max. amp. 
on 24 volts). Series resistor of small size on 120-220- 
440 volts, etc. 


T2PC Lens-cap, molded in plastic. 
T2MC Lens-cap, metal cap with glass lens. 
WRITE TODAY FOR CATALOGUE 


The H. R. KIRKLAND CO. 
810 KING STREET MORRISTOWN, N. J. 





Designers of a feather 
are brought together! 


You may see little “family resemblence™ in the products shown above... a 
typical few of the hundreds of different machines, appliances and equip- 


ment which are designed by readers of ELECTRICAL MANUFACTURING. 


Yet all of these products have something in common. All are electrical 
in their operation or use! Motor power, control. heat, light, electronics, or 
other electrification means are basic factors in their development, are indeed 
the very core of their performance. 

Designers of electrically operated products have a fundamental interest 
in the electrical characteristics, as well as the related mechanical character- 
istics, that must be built into their machines, appliances or devices. 

It is through these common interests that ELECTRICAL MANUFAC. 
TURING is able to weld into a single market unit the makers of such a 

: diverse group of products as are pictured above. 

99% Personalized Readership ce ee F = ; 
among the Engineers, Designers ELECTRICAL MANUFACTURING focuses editorially on those special 
and Executives responsible design problems that are inherent to all electrically operated products. 
for the development of all Reader interest, cultivated along such definite lines, naturally strikes a 
a — a high level. And that interest carries through the advertising pages which 
iit enn insti ititivi' post the designer on new developments in materials and metals, elec- 

trical and mechanical parts, equipment and finishes . . . things he 

must specify for his own product fabrication. 


\ 


y THE GAGE PUBLISHING COMPANY 


1250 AVENUE OF THE AMERICAS, NEW YORK om nN. % 
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SPEED UP. 


® Solder backed electrical contacts offer all of the 
advantages of brazed contacts without the necessity of 
using separate pieces of solder. Time required in han- 
dling pieces is greatly reduced, which in turn decreases 
assembly costs. 

® Catalog Cll contains complete information on Gibsiloy 
silver solder backed electrical contacts. Your copy will 
be sent promptly upon request. 


CEU YW VEY 77, 
fibsiloy 


“Pee 4 fack 


he craic Paupany | 


snes twa ave Prbisttrws.> 


RELAYS 


TELEPHONE TYPE, D.C.—A.C. 
MIDGET TYPE—AIRCRAFT 
SPECIALS 


ENGINEERED TO YOUR REQUIREMENTS 


Sterling Engineering a . = 


LACONIA, N. H. 


25 YEARS 


Experience Solving 
Wire Stripping 
Problems. 

What Is Yours? a 
Send your problem for 0. 10 
prompt solution by 
Experienced Engineers. 

We also manufacture 
machines for 
WIRE CUTTING 
SCREW INSERTING 
SCREW TIGHTENING 


Catalog Upon Request 


LEAD-ALL PRODUCTS CO. 
| 24 E. 21 ST.,N.Y. 10,N. Y. AL. 4-2634 
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FAMOUS FOR DELIVERING EVER- 
UNIFORM SERVICE AT TEMPERA- 
TURE RANGES OF -40° TO +150 


You wouldn't believe, to look at it, that such a tiny 
power unit as this EMC model “10” Motor had the 
force and stamina to deliver unvaryingly uniform, 
dependable service under all kinds of adverse condi- 
tions. Abrasive atmospheric dust, for example, never 
phases Model “10,” and the completely spark-proof 
design assures sofety. 


With a rating of 1/13 H.P., EMC Model “10” has 
been designed for adjusting at the factory to pre- 
cisely meet the fractional h.p. needs of your own 
operations. 


NOTE THESE MODEL ‘10’ FEATURES 


* Completely Enclosed 

*® Precision Built 

*® Ball Bearings Throughout 

*® Dynamically Balanced 

%* Wound Shunt or Series for DC Applications 

*® Voltages from 6 to 115 

*® 1/13 h.p. Maximum for Short Duty Applications 


Specially adapted for continuous service or short duration high- 
output operations. Write for detailed information. 


TRADEMARK 


ELECTRIC MOTOR CORPORATION 


Division of Howard Industries, Inc. 


Racine, Wisconsin 


A ReEGisteren 
RS FOR ALL 
CUSTOM. pun FRAGTIONAL HP. HOO INDUSTay 
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INTERVAL 


INVESTIGATE 


a 
CONTROL BY “TIME-PERCENTAGE™ 
fa 


MORE DEPENDABLE 
MORE ACCURATE 
MORE FLEXIBLE 


A typical example is the operation of electric ovens where 
time-percentage regulation of current input permits extreme: 
ly close control of temperature, eliminating the ‘‘lag’ in- 
evitable with thermostatic devices. Same principle gives 
equally good results in regulating proportioned flow of 
materials or liquids and in other 


many operations 


"AUTOMATIC 


PERCENTAGE 
TIMER 


Easy to set, easy to read, and designed to harmonize with other stand- || | 
/ ard instruments in group panel mountings. 
| percentage of time or directly translated to feet-per-minute, 


Graduations may be in 
gollons- 


per-hour, degrees of temperature, etc., 


DISTINCTIVE FEATURES 


Simple, rugged and compact precision instruments de- 


signed to “take it’’ day in and day out in busy plants. 


Adjustable from the front and while running. Dials clear 


and easy to read. Calibrations and ranges widely 


adaptable to specific process requirements. Timers will 
repeat within 0.25% of any given setting. Specially de- 
signed motors and operating switch mechanisms rated 
for continuous service and completely enclosed in dust 
proof bakelite housing. One of many Cramer Time Con- 
trol Devices ready to help you eliminate costly weak 
Our broad 
experience in this field may be very helpful to you. Write 


. ask for our literature, NOW. 


links in the chain of production control. 


us your needs. . 


THE R. W. CRAMER COMPANY, 


River Street 


INC. 


Centerbrook, Conn. 


A PART OF THE 
CRAMER LINE 


SPECIALISTS IN TIME 


AS A FACTOR OF CONTROL | 


DELAY CYCLE IMPULSE 


312 





PERCENTAGE 


3 MORE ALARR 


Lacquer 


Enamel 


[23F 
OUTSTANDING TOUGHNESS 


, 
fle exible 


Excellent for vanity cases, metal cabinets, photographic 
instruments and electrical equipment. It may be drawn or 
die stamped. Very adhesive and waterproof. Dries rapidly 
to produce’.a finish with excellent mar-proof properties. 
*Also available in gloss and semi-gloss. 


EXTREME FLEXIBILITY WITH HARDNESS ai 


Unusually fine properties . . . such as per- 
manency of white without yellowing . . . 1 
better adhesion . . . good coverage . .. and 

high lustre. Very hard, mar-proof, resistant 

to alcohol, gasoline, etc. Adheres to glass, 
phenolic and urea plastics, metals. Ideal for 
refrigerators, ranges, lighting fixtures, a 
Available in 40 colors. 


ad *Trademark 


For a finish with a three-dimensional! 
hammered silver effect, having the keau- 
tiful background tint desired, simply 
spray Alkatone on the object and follow 
with thinner #1. Available in all tints for 
multicolor effect. 


Cuslom Tailored Finishes 


TO FIT YOUR REQUIREMENTS 


ELECTRICAL MANUFACTURING 





LECTROHM omer 


Completely Satisfy 


ALWAYS 


SR. 


because— 

1. Resistance wire is silver soldered to solder 
lugs in all Lectrohm Resistors, by special 
process, assuring perfect electrical bond 
under all conditions. 

. Lectrohm Resistors are designed and made 
by specialty resistor engineers—99% of 
Lectrohm’s production is resistors. 

Every Lectrohm Resistor is an integral unit 
with all parts completely embedded in 
vitreous enamel. 

. You will find all types and ratings in the 
Lectrohm Line, also power line and R.F. 
Plate Chokes and accessories. 

. Delivery is prompt. 

Ask for the new Lec- 
trohm Catalog and 
data book containing 
pertinent information 
on these Resistors and 5123 West 25th Street, Cicero 50, Illinois 


much valuable refer- Division of 
ence information. National Lock Washer Co., Newark, N. J. 


INCORPORATE OO 


AYO Stree bitte 


with COPACO 


Electrical Insulating Papers 


COTTRELL Insulating Papers are tough yet 
flexible; and high in dielectric and heat 
Available types include: 


COPACO COPAREX-S NUNGRA 
100% RAG 100% RAG High RAG 


First two guaranteed 300 volts per mil. NUN- 
GRA usually tests 300. Nonchem. Standard 
Thickness .005, .007, .010, .015, .020, .025, .030 
Mfd. in Standard 30x40” SHEETS and continu- 
ous ROLLS 450’ to 2000’x'2” to 30” width. 


Submit Your Insulating Paper Problems 
Both Old and New to COTTRELL Engineers 


COTTRELL PAPER COMPANY, Inc. 


Fall River, Massachusetts 
Factory: Rock City Falls, N. Y. 


resistance. 


SAMPLES 
ON REQUEST 
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Aeme's Own 


Insulating Varnishes 
NOW AVAILABLE TO MANUFACTURERS OF 


TRANSFORMERS, MOTORS, COILS 


AND OTHER INSULATED PRODUCTS 


The Acme Wire Co.—specialist for many years in 
magnet wire, coils, insulations and varnishes—now 
makes generally available the oxidizing and ther- 
mosetting varnishes and molding compounds devel- 
oped by Acme engineers. These products—result 
of intensive research and actual production in the 
Acme coil winding division—and fresh from an out- 
standing job in vital war applications—will enable 
the user to reach the highest known standards in 
varnish insulation technique. 


SYNTHETIC THERMOSETTING 


Advantages: Unusually flexible baking schedules 
—low viscosity and high solids content—high di- 
electric strength (over 1800 v. per mil) —excellent 
chemical and insulation resistance—thorough im- 
pregnation with material reduction of “voids” —low 
drip coefficient—rapid, deep-drying properties. 
Clears and blacks. 


COIL MOLDING COMPOUNDS 


A series of war-tested, thermosetting organic resin 
compounds which are practically 100% solids—and 
not thermoplastic. The real antidote for “voids,” 
heat, moisture and “corona” troubles. 


OXIDIZING BAKING VARNISH 


Another Acme specialty composed of clear gums 
and vegetable drying oils. Makes a flexible, mois- 
ture-resistant outside film of fine insulating qual- 
ity under elevated temperatures. A perfect im- 
pregnant for shallow-wound coils; good outside dip 
for field and controller coils, transformer wind- 
ings, etc. 


Send for the New Acme Curios 


Aeme ( I Wy Wire 
NEW HAVEN, CONN. PRODUCTS 


VARNISHED INSULATIONS - MAGNET WIRE - COILS 
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ATT EF 


Single Phase 


* 
Polyphase 
* 


Direct Current 


ORE than 50 years in the production 

of quality electrical equipment have 
given Peerless engineers and craftsmen 
proficiency in designing and building 
motors of maximum efficiency and 
trouble-free operation. 


3 Doorloss. AAA ETL EU) 


WARREN, OHIO 


ONE THING 
CERTAIN: 


HAS NO IMPURITIES 


Elephant Brand Phosphor Bronze has an unbroken record 
for purity and uniform quality. All alloying is done 
by men of long experience and skill . . . all impurities 
carefully excluded. Only virgin metals of the highest 
premium grades constitute E. B. P. B... . resulting in 
a metal of greatly improved strength and resistance to 
corrosion and fatigue. 


RODS + WIRE - SHEETS - STRIPS - BUSHINGS - CASTINGS 


Pulp Products Department ELEPHANT BRAND PHOSPHOR BRONZE 


THE PHOSPHOR BRONZE SMELTING CO. 
VIRGINIA PULP & PAPER COMPANY 2215 WASHINGTON AVE., PHILADELPHIA 46, PA. 


“Original manufacturers of Phosphor Bronze in U. S. A.”— 
Established 1874 


WEST 


rel New ¥ 


E. Wacker Driv 


ELECTRICAL MANUFACTURIN®: 





PORCELAIN 
resists fire, fumes, rot, rust, See er DY 


corrosion and disintegration 


These qualities of Colonial Porcelain are worth e F 
emiidaaden you find it difficult to get parts Aa 5 ws fi a & A 
materials. Colonial Porcelain is made to your 
specifications and can be molded to uniform toler- — Available in a wide variety of types to meet 
ances. It is available in white and many colors. all needs. All provide connections high in 
Send us blue prints of your parts which can be 
made of porcelain and we'll be glad to quote 
you prices. 

The Colonial Insulator Company BURNDY ENGINEERING CO., INC. 
907 Grant St. Akron, Ohio 

Chicago Office: 2753 W. North Ave. 107 Bruckner Blvd., New York 54, N. Y. 


In Canada: Canadian Line Materials, Ltd., Toronto 13. 


mechanical strength and electrical efficiency. 
Write for catalog. 


B.].W. Co-X Cable 


B. I. W. offers a complete range of types 
and sizes of co-axial cable for high fre- 
quency applications: — 


Small flexible, low capacity (5 to 10 uuf/ft.) 
for internal wiring, patch cords, etc. 


Co-axial and Twin-axial weatherproof cables for 
antenna lead-in and other outdoor uses. 


Flexible standard synthetic insulated cables for 
electronic apparatus. 


Heavy duty, high power, flexible or semi-rigid 
transmission line. 


All of the above can be supplied with special fittings and 
junctions for connections to panels or rigid lines. 


BOSTON INSULATED WIRE & CABLE COMPANY 


DORCHESTER, 25 MASSACHUSETTS 


HIGHEST QUALITY ornate 
FOR 47 YEARS — 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 
, ‘ VERSILUG 
KESTER SOLDER COMPANY ai EA 
4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Piant: Newark, N.J. Canadian Plant: Brantford, Ont. 
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For HEATING, 
MELTING, 
STORING, 
CONVEYING, 
POURING, 
DISPENSING 


COMPOUNDS 















you will find that Sta-Warm 
engineers are ready and able to 
help you. 

















If a compound heating problem 
is on your mind today, it’s as easy 
to unload as writing an explanatory 
letter to Sta-Warm today. 


W TYPE “ALP” 


CAPACITOR-TYPE MOTORS 


Elinco sub-fractional horsepower motors are now available in the 
new “ALP” Frame, 336” x 4-5/16”, as capacitor start and run, 
two and four-pole AC motors, internal fan cooled. As induction 
motor to 1/30 h.p. at 1700 r.p.m.; as synchronous motor to 
1/60 h.p. at 1800 r.p.m. Substantially higher ratings are avail- 
able at speeds of 3400 and 3600 r.p.m. respectively. Also, higher 
ratings for intermittent duty. 










In the wide variety of sizes, shapes 
and types of Sta-Warm compound melt- 
ers you probably will find 
a Standard tank, kettle or 
pot already designed with 
features your job requires. 
If not, Sta-Warm engineers 
will design a unit for you 
as they have done countless 














: ¢ ¢ ; TYPICAL ee 
times for some of America’s = 
PERFORMANCE tH 
largest and most progres- 12 
; ; Vv to +4 —f 4 
sive manufacturing plants Cunve - rit abi 
in a wide variety of indus- For Type ALP-191, * | Si 
tries. J 110 volt 60 cycle * tg 
single-phase Capac- ~ 4— + 
You'll never know how 100 gal. compound itor start and run; a Troy dy | 
. ——— Motor Capacitor iw Cl) es [TP atrateororaue 
close you are to the right ar ee Volue 4.25 Mfd. a | WP.ouTPUT = '/30 


| | af EFFICIENCY = 44% 
Curve #235 Pret TT hf) | current pensiry: 
et eee 250 CM./AMPS. 





answer unless you let 
Sta-Warm engineers 
recommend an in- 
stallation. 


















HIGH QUALITY PRECISION INSTRUMENT TYPE 
MOTORS AND GENERATORS EXCLUSIVELY 


All motors and generators ball-bearing type; can be mounted in 
any position. Housings and end bells of cast aluminum; dynamical- 
ly-balanced rotors; special finishes can be provided to meet vary- 
el iieliinied dinemer wich ing conditions of climate and usage. Units 
a Gael et counts ordered can be either standard or special 
valve outlet. models; different shaft diameters, lengths, 

or changes in dimensions, as well as altera- 

tions in electrical characteristics, can be 
specified. Design and engineering ser- 
vice available. The production of 
fine precision units to blueprints 

or specifications is our specialty. 


GPa Coe 3 3 CTRIC 6 oF Write for Catalog FB 
565 N. CHESTNUT ST. RAVENNA, OHIO SAE UP nNReeWAIE 4g 


ee CONN. 












Inquire to Dept. 
J, today, outlining 
your needs. 


































STAMFORD 
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WIRE STRIPPERS 


YD jews 


FOOT PEDAL 
WIRE STRIPPER 


ty 


A sturdy, efficient machine for rapid 
production work. Designed to do quan- 
tity work on a quality basis on all types 
of insulated wire from 8 gauge to the 
very finest wire. 

Everything in sight. No motor required. 
This machine will instantly grip the wire, 
cut the insulation, strip it off and release 
the wire—all in ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 

Always ready for use. Its triplicate action 
of clamping the wire, cutting the insula- 
tion and stripping is automatically timed 
and performed with one squeeze of the 
handles. When the pressure is released, 
the handles open. 

Will not crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat or- 
ders attest to its superiority. 


ene one 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless unit for uniform 
and continuous production. No springs, 
the Colonial strips clockwise or counter- 
clockwise. Double-edge floating blades 
give square and clean cuts. Dialed 
micrometer allows setting within 1/1000 
inch of wire gauge. Precision plus! 


SEND FOR CIRCULARS 


Prove the merits of a Pyramid Wire Stripper 


in your own shop on your own work. Send 
us your wire samples and specifications so 


PYRAMID PRODUCTS COMPANY 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 


that we may accurately gauge your needs 


before shipping machine and instructions. 


AIR COOLED | 


“YES, THE CONTROL OF YOUR PROD- 
UCT QUALITY IS IN THE INSULA- 
TION. COUNT ON US TO MEET PARTS 
AND ASSEMBLIES MANUFAC- 
TURING REQUIREMENTS.” 


PLASTIC INSULATOR CO., INC. 


369 Lexington Ave., New York 17, N. Y. 


Jlaco 


ELECTRICAL 
CONNECTORS 


JUST THINK . . 9 SECONDS 
fora PERFECT CONNECTION 


Many millions in actual use 
. .. because no guesswork... 
no worries . . . no special 
tools. Economical . . . de- Name 
pendable . . . connectors can 
be used over and over. ILSCO 
Son’ trea 5900 re 
tors’ listed, pure elec- 
trolytic copper, 100% con- Address . 
ductive. 


ILSCO COPPER TUBE & PRODUCTS Inc., Cincinnati 27, Ohio 


50 KVA 


@ All steel construction 
eliminates unnecessary, non- 
working weight. Heavy duty 
design for capacity perform- 
ance at 55°C. Available in 
auto and insulated types 
from 1/10 KVA to 50 KVA, 
single phase, 60 cycle, up to 
600 volt primary. 


ACME ELECTRIC CORPORATION 
35 Water St. Cuba, N.Y. 


Fill out and mail for 48-page 
illustrated catalog. 


Firm Name 
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elem eels 


A heading 
machine cutting 
sections from 
heated steel rods 
and compressing 
them in a die 
to a rough 
spherical shape 


The steel is carefully chosen and 
inspected, even before it gets to the heading machine. 
After being “born” here, balls are carefully “brought up,” 


. through a long series of grinding and lapping operations, 
to the unbelievably high standards of finish, sphericity 

s , and precision which have made Strom Metal Balls the 
‘ \ standard of industry. Strom Steel Ball Co., 1850 So. 54th 


Avenue, Cicero 50, Illinois. 


Cuts with a Clean Siro] BALLS ©) Serve Industry 
Non-Fray Edge | 


Largest Independent and Exclusive Metal Ball Manufacturer 


Felt does not ravel, shred or fray—cuts 
with a fine, clean edge — is frequently 
ready for assembly after being shaped by 
a single elementary operation. It can be 
processed to almost any consistency— 
from the softness of a puppy’s ear to 

the hardness of a seasoned maple 

board. It can be punched, chiseled, 

ground or otherwise worked. 

@ Easy to design into a product— 
many densities, thicknesses, qual- 
ities. 

@ Not affected by normal atmos- 
pheric conditions—moisture, sun, 
heat, cold. 

@ Has high degree of resiliency. 

@ Has an unusually high break- 
ing point. 

The Felters Precision Cut Felt 

Parts Manual makes ordering 

easy — insures prompt, accurate 

deliveries. Write to The Felters 


Company, 210-U South Street, T? EASY-FLO AND SIL-FOS RINGS 


Ofices: New York, Philadelphia, (© 3) @@ | FORFAST PRODUCTION BRAZING 


Chicago, Detroit. Sales Representa- 
tives: San Francisco, St. Louis. 
Mills: Johnson City, New York; 
Millbury, Massachusetts; Jack- 
son, Michigan. 


‘COMPANY 
Wikee the PU foe He Pei tt Caalé 
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For maximum economy in FAST PRODUCTION 
BRAZING use KRIEG produced rings, washers, disks 
and other shapes made from EASY-FLO, SIL-FOS, 
COPPER, PHOS COPPER, SOFT SOLDER and ALU- 
MINUM. Standard and special shapes and sizes to 
meet your particular requirements. Speedy deliveries 
in any quantities, low cost, plus dependability. For 
quotations state alloy, shape, size and quantity. Send 
sample parts to be joined if practical. 


CHARLES W. KRIEG COMPANY 


52-60 Dickerson St. « HUmboldt 2-3445 -» Newark 4, New Jersey 
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(~ someTuing 


p ;, 
SPECIAL in SMALL ORDER SERVICE 


You may need only experimental 
development of a spring—or emergency 
replacements—or a small production lot. 
But you need fast service. Gibson's 
Small Order Department, made more 
flexible and fast-acting, now gives you 
better-than-ever service—with the same 
high standards of quality prevailing. It's 
a service of convenience—use it with 
confidence. 


The Wiliam D. Gibson Company 


DIVISION OF ASSOCIATED SPRING CORPORATION 
1800 Clybourn Ave., Chicago 14, Illinois 


MEGOHMER VALLEY 


Ball Bearing 


NEW BATTERY-VIBRATOR TYPE 
No more tiresome cranking of a band-driven 
generator . . . Entirely self-contained, steady 
test potential of 500 volts DC, available at the 


touch of a switch. Direct reading in insulation 
resistance. 


VARIOUS NEW MODELS AND RANGES Because > 


WRITE FOR BULLETIN No. 430 ; 
They offer more flexibility in power planning. 


HERMAN H. STICHT cu 1 They are built to meet unusual power loads and high 


27 Park Place * New York, N.Y temperatures. 


— They meet all operating conditions where hazards of 


| C-« ) +" liquids, chips, etc., dropping into the motor are in- 
a ‘ L H) rt 5 volved; as well as splash conditions. 
yh aaa Cty Ree Ta Sti 


h. p. sizes, they offer 


SOLDERLESS . wide adaptability. 
& SOLDERING ewe 


SQUARE OR ROUND 
END... ALL TYPES 


AND SIZES. VALLEY 
Aste DANTE ae ie Oe HU Vs ELECTRIC CORPORATION 


BANTAM, CONNECTICUT 4221 Forest Park Blvd. °* St. Louis 8, Missouri 
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YOU DON’T HAVE TO CODDLE 
SHALLCROSS INSTRUMENTS 


Wel Wad 
CUrerait} 


PO 


TERM a 
g CASE OF MISUSE 


Shallcross Test Instruments are built 
for hard, frequent use on any job — 
for production line, field, school or 
laboratory service. No need to worry 
about how or by whom they are 
used. They’re rugged and depend- 
able. In case of misuse, repairs are 
usually made locally. 

These instruments are accurate 
for every commercial and most lab- 
oratory needs. Available in types, 
sizes and ranges for every testing 
need — at prices to make their reg- 


aT 











Se 
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The New 
CHERRY G-55 NOIGUN 
















Tight clinching, 
Pull-through 
Hollow type 

Cherry Blind Rivet 
























BRIDGES — RESISTANCE 
STANDARDS + FAULT 
LOCATION BRIDGES * DECADE tar use practical, 


POTENTIOMETERS + HIGH- Write for engineering bulletins 
VOLTAGE TEST EQUIPMENT, ef. on any type. 


High Strength, 
Self-plugging type 
Cherry Blind Rivet 









SHALLCROSS MANUFACTURING COMPANY 


Dept. EM-106 Jackson & Pusey Aves., Collingdale, Pa. 


Electrical Measuring Instruments 
y H i LC i TASS AKRA-OHM Resistors e Precision 






Switches e Electronic Engineering 


DYKEM STEEL BLUE 
STOPS 


LOSSES 
**A CHERRY BLIND RIVET for every job . . . A Cherry Rivet oO 
Gun for every need." The Cherry line of blind rivets and in- making dies 
stallation tools was conceived around this idea. And the idea & templates 
continues to expand. 















simply brush on right 
at the bench; ready 


THE NEW G-55 HAND GUN was designed especially for for the layouts in a 


few minutes. The 





small-quantity users of the larger sizes (7/32”, V4’", 9/32”) dark blue background 

. . . ° . makes the scribed layout lines show up in sharp relief, and at the 
of Cherry Blind Rivets. (Used with an adapter, it also installs same time prevents metal glare. Increases efficiency and accuraey. 
the smaller rivets.) The more expensive pneumatic guns are a oe 


: : : ; : : THE DYKEM COMPANY, 2303-F North 11th St., St. Louis 6, Mo. 
primarily production line tools. But for small-quantity rivet | In Canada: 444 Pacific Ave., Toronto, Ont. 


installation, or for field work where air pressure is not avail- 
able, the hand gun is perfect. The relatively inexpensive 


G-55 Hand Gun is light weight and easy to handle. 
CHERRY BLIND RIVETS are available in aluminum, steel, MOULDED METALS COMPANY, INC. 


brass and Monel. 


















For more information regarding Cherry G-55 Hand Gun, and other Cherry | aaa a a hel 


Rivet products, write to Dept. J-118, Cherry Rivet Company, 231 Winston 
Street, Los Angeles 13, Calif. Typical parts are: Magnetic Iron Cores - Contact Pole Pieces - 


CHERRY RIVETS. THEIR MANUFACTURE & APPLICATION ARE COVERED BY U.S. PATENTS ISSUED & PENDING j oT e ser Te . Na ET . al eT Ta Cb 


Small but difficult to machine parts may be made to your ad- 
vantage in powder metals. We seek and welcome small runs 
up to 50,000 pieces. We construct our own tools. 


MOULDED METALS COMPANY, INC. 


Cree ae Aly) Prt MOL tat ae 


Powder Metallurgy 


ELECTRICAL MANUFACTURIN( 


“« Product Design 
Is Just a Gamble! 


Springs are either “alive” or dead. Either they function properly 
or they don’t. Just how valuable they are in a product design 
depends on what they‘re supposed to do—how much they are 
to lift or push or pull and how fast or how slow. Unless every- 
thing is in balance, then the whole product design is the victim 
of chance. Springs should be en- 

gineered not “guessed” into a 

product, and that is one of the 

plus advantages of Peck Spring 

Service. We like to sell springs 

that bring repeat orders, and 

we'll go a long way to help you 

to get the right spring in the 

first place. 


Peele SPRINGS & SCREW MACHINE PRODUCTS 


THE RAJAH SOLDERLESS 


SNAP TERMINALS 


Used Extensively By Manu- : HAVE THE ENDURANCE OF PROVIDING 


facturers of Oil Burners, 9 MILLION § 


. s o ; 
Rad 10, Testing Devices, Ma- | : OF “MAKES” AND “BREAKS” IN THE ELECTRICAL CIRCUIT 
chines, Appliances and Equip- i ; : 

ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 

electrode of the sparking plug, the spring 

snap terminal is fastened to the ignition ~ > 

cable. . * THEY ASSURE FULL 4. > USED EXCLUSIVELY 


Merely push the terminal on the base PROTECTION AGAINST IN ALL TYPES OF 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 





Write today for descriptive folder illustrating our complete | : 
Mne of terminals, nipples, tools, base studs, etc. No obligation. | ' 


* 
Zo 


. 
MEANING 
| 6 BETTER AND MORE DEPENDABLE CONTROL PERFORMANCE 
a | e INCLUDING MUCH LONGER AUTOMATIC CONTROL LIFE, 
| « FOR HEATING AND AIR CONDITIONING EQUIPMENT— ALSO 


TRADE: MARK | | FOR NUMEROUS IMPORTANT INDUSTRIAL APPLICATIONS 


| he a Aba Via W 3 ea | THE MERCOID CORPORATION, 4201 BELMONT AVENUE, CHICAGO 41, ILL. 
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MODEL 2405 


Volt-Ohm-Milliammeter 


25,000 OHMS PER VOLT D.C. 


ARTCC OREIRERO TE IC FEN TOE ESC PGRIA Me UEBOMRMET SAAS PRE 


SPECIFICATIONS 


NEW ‘‘SQUARE LINE”’ metal case, at- 

tractive tan ‘‘hammered’’ baked-on 

enamel, brown trim. 

& PLUG-IN RECTIFIER—replacement 
in case of overloading is as simple as 

changing radio tube. 

+e READABILITY—the most readable 
of all Volt-Ohm-Milliameter scales 

NEW ENGINEERING * NEW DESIGN * NEW RANGES Hi aa 


50 RANGES | Mm RED-DOT LIFETIME GUARANTEE 


Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms on 6” instrument protects against 
per volt. defects in workmanship and material. 


5 A.C. 0-10-50-250-500-1000 at 1000 ohms Se 


per volt. S a 
Current: 4 A.C. 0-.5-1-5-10 amp. 
6 D.C. 0-50 microamperes — 0-1-10-50-250 
milliamperes—0-10 amperes. 
4 Resistance 0-4000-40,000 ohms—4-40 megohms. 
6 Decibel -10 to +15, +29, +43, +49, +55 


Output Condenser in series with A.C. volt 
ennges. ELECTRICAL INSTRUMENT C0. 


Model 2400 is similar but has D.C. volts 
Ranges at 5000 ohms per rolt. 


Write for complete description BLUFFTON OHIO. 


DUMONT CAPACITORS 


@ SMALL SPACE 

@ LONG LIFE 

@ MOISTURE PROOF 
ee eee @ HEAT PROOF 


cal strength, one that may be machined, 
drilled, threaded. or tapped to close toler- 
ances? LAVITE Steatite Ceramics meet thes« e 
broad service requirements, hence are ideal 


for tube sockets, crystal holders, coil forms, Dumont STL 
bushings, and similar rf. applications. H 
sealed — will not 
Formula SI-5 provides a com sive 6 
F oe melt at 300 F. 


strength of 96,000 lb. sq. in. At 1 meg. fre- 
quency, the loss factor of this body meas- 
ured only 0.016 


Would you like samples for you 
laboratory testing? Agr 
g FILLEO 
UNDER 
VACUUM 


POG PM Ce), hme 


M'F'GS OF CAPACITORS FOR EVERY REQUIREMENT 


34 HUBERT ST.e NEW YORK, N.Y. 
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EON EGY ECE :e2 
BALL BEARINGS 


RADIAL TYPES 
DOWN TO 3 mm OD. 


Over 200 different numbers, including the small- 
est complete ball bearings ever produced, 
and incorporating over 10 years of experience 


Ideal for small motors, indicators, oscillators, re- 
corders, instruments of all kinds, joints, gim- 
bals, and any number of devices having small 
moving parts 

Write for your copy of Catalog No. 5 which 
contains dimensions and other interesting 
data, also prices and quantity discounts 


sos ae 


SHOWN 104 FIFTH AVE. NEW YORK 11, N.1 
ABOVE Wik 


P O R S A L E ‘ A list of Reliable customers read 


Who's Who” of American industry. Any 
spring, spring stamping, or wire forms 
calling for special craftsmanship, is in 


72 Yard Rolls—'” wide x .005” thick Kappa 
Cellulose Acetate Rayon Tape. 
72 Yard Rolls—'%” wide x .007” thick Kappa 
Cellulose Acetate Rayon Tape. hands when you entrust it to Reliable 
72 Yard Rolls—%” wide x .007” thick Kappa rn ; a v ; Pane 
Cellulose Acetate Rayon Tape. Our experimental “small order department’ and our er 
144 Yard Spools—*%s” wide x .007” thick Rayon gineering Staff are at your service. Our production, heat 
and Cotton Tape treating, tempering, and testing facilities are modern and 
1500—36 Yard Rolls—*%s” wide x .007” thick Rayon efficient. We can help you select materials to resist ad 
and Cotton Tape verse atmospheric and temperature conditions, which affect 
. spring operation and life. We can handle any type of plat 
General Armature & Manufacturing Co. na av anticotvosive or'other cendred: Gnidhes 
LOCK HAVEN PENNSYLVANIA 
Reliable, although a large producer of springs, is not too 
large to give special personal attention, from the top dowr 
to your individual requirements 


@ We have adequate stocks of material for your spring 
needs now! 


Send for Reliable Spring Catalog. 


THE RELIABLE SPRING & WIRE FORMS CO. 


Quality coil bases, Kraft, Fish ~ 3167 Fulton Rd. Cleveland 9, Ohio 
Paper, Cellulose Acetate, Com- 

binations. Spirally wound for Representatives in Principal Cities 

strength. Weight and space 

saving. Any ID or OD, round, 

square, rectangular. To your 


specifications. Send for samples. 4 YOU CAN RELY ON Te 
Ask for mandrel list. <1 tif 


frrerereereceretall tl) WLC aie) DELLE 


Also Precision Bobbins, Coil Forms, Spools 
2035 W. CHARLESTON ST., CHICAGO 47, ILL 
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Spring Materials 


K. Monel NT STE 


Aluminum Silico Manganese 
Hard Drawn Copper Z Nickel 
Beryllium Copper 


a7 a-1 1g 


Thermostat Metal 
Molybdenum 


Nitralloy itdle dul ee Cue l 


Tungsten 


Somewhere in this list is a type of ma- 
terial best suited to the conditions under 
which your spring must work. If you have 
special problems involving corrosion, 
atmospheric changes or electrical con- 
ductivity or resistance, Raymond engi- 
neers can help get your spring off to a 
proper start by selecting the right 
material and type of finish. 


Don’t overlook any detail when you 
start spring specification. 

Let Raymond recommend... for 
spring satisfaction. 


a ee A / | | | \ \ 
I vaSS ww YJ 4 CS Se ae a ran 
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SKILLED AND TOOLED FOR PRECISION MOLDING 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 


precision techniques for the production of plastics. 


AND MANUFACTURING COMPANY 
333 NORTH WHIPPLE STREET * CHICAGO 12 


| SCREW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 


TRICO OILERS! 


TRICO Opto-Matic Oilers automatically maintain 


a constant level of oil 
in ring and ball bearings. 
Builders for its advanced design and dependable 


accurately and positively 
Specified by Machine 
performance. Include TRI- 


CO OILERS on your ma- 
chines for . 


e@ Customer goodwill and 
satisfaction. 


@ Streamlined sales appeal. 
/ @ Trouble-free operation. 


WIRE FORMS — SMALL STAMPINGS | } 
RAYMOND MANUFACTURING CO. lll ge ogee 


used up it is immediately 
DIVISION OF ASSOCIATED SPRING CORPORATION 


CORRY, PENN. 


e@ Less fire and accident 
hazards. 


replaced No guesswork— ‘ 
‘ @ Increased efficiency. 


no hazards, 


' 
TRICO FUSE MFG. CO. Milwaukee, Wis. WRITE for Catalog! 
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HEX-SOCKET 
x SCREWS * 


ety) 


HOLLOW SET SCREWS APPLIED TO 
BRUSH-HOLDERS ON DYNAMOTOR 


In the above-shown bracket of a Westinghouse 





| 
| 


dynamotor, ALLEN Hollow Set Screws hold the | 


brush-holders in fixed position, — secure against 
loosening under vibration. 


The screws are set up in the tapped holes a little 
below flush by means of the Hex Key illustrated. 
Small hollow screws may be held on the end of 
the key and threads engaged without clumsily 
turning with thumb-and-finger. For fast work 
on assembly lines, straight keys are used in 


power drivers. 


The superior strength of the Allen screw permits use 
of smaller-than-usual sizes, accommodated by smaller 
flanges, lighter parts. Most sizes of Allen Hollow Set 
Screws are cold-drawn or “pressur-formd” to compress 
the metal fibres in the socket-walls, which makes for 
maximum resistance to wrenching-strain. Accurate 
threading to a high Class 3 fit further adds to 
HOLDING-POWER under vibration. 


Order ALLEN samples or stock require- 
ments of your local Industrial Distributor. 


“THE ALLEN MANUFACTURING COMPANY 


HARTFORD 1, CONNECTICUT, U.S. A. 
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If you’re having 
Thermostat Trouble.. 


Here’s a simple, rugged, ther- 
mal switch that outlasts the 
equipment it controls 


oe SEALED THERMOSTATS are designed for 
use where a temperature operated switch is 
needed that is expected to outlast the equipment 
it controls. Among them are thermostats that will 
handle up to 8 amperes at 120 volts (or 4 amperes 
at 240 volts), factory pre-set to control tempera- 
tures up to 600° F., as well as smaller units for 
alarm service and precision control purposes. All 
| offer the same advantages. 


Principles of Design — Edison 
Thermostats utilize a slow-make, 
slow-break contact mechanism, ac- 
tuated by thermal energy alone. 
They require no snap action or 
other mechanical boosting device. 
The contact mechanism is hermeti- 
cally sealed in glass in an arc- 
quenching atmosphere. The result 
of these design features is a simple, 
rugged, trouble-free thermostat that 
operates smoothly and silently on a 
small temperature difference, and 
that is endowed with an indefinitely 
long operating life. 


Operating Advantages— Edison 
Sealed Thermostats function indefi- 
nitely without attention, since con- 
tact-arcing is practically eliminated, 
and contact-fouling cannot occur. 
They possess other advantages, too, 
as a result of their unique design. 
The contacts have equal AC/DC 
rating; thus electrically heated de- 
vices which they control can be 
used interchangeably on either cur- 
rent. Being hermetically sealed, the 
contacts and mechanism are pro- 
tected against dust, dirt, corrosion, 
tampering. The thermostats can be 
used in atmospheres where an open 
mechanism is not indicated. Their 
contacts retain full rating at high 
altitudes, making them specially 
suited for airplane accessory control. 


Where Used — Edison Sealed 
Thermostats are being used for a 
wide range of services—temperature 
control in vulcanizers, ovens, stills, 


CHECK THESE 
FEATURES 


+ 
Long Life 


minimum 
contact wear 


Rugged 
resistant to 
vibration and shock 


Protected 
against dust, 
dirt, corrosion 


Temperature 
set at factory 
tamper-proof, 
interchangeable 
without adjustment 


High 
current-carrying 
capacity 
size for size 


Equal rating 
AC or DC 


Retains full 
current-break- 
ing capacity 
at high altitudes 


sterilizers; temperature alarm in 
marine and industrial fire detection systems; as control system 
components in railroad air conditioning. 


If your product needs a thermostat that can be built in and 
forgotten, Edison engineers are available to help you select the 
right Edison Thermostat and to assist you in designing it into 
your product. Address Instrument Division, Thomas A. Edison, 
Incorporated, 13 Lakeside Avenue, West Orange, New Jersey. 


EDISON componenrs 
THERMAL RELAYS + TIMING RELAYS 


THERMOSTATS SENSITIVE MAGNETIC RELAYS 
TEMPERATURE ALARM SYSTEMS 





BAKER CONTACTS! 


and CONTACT MATERIAL IN PLATINUM, SILVER, PALLADIUM ™ | 


HE making of contacts and the furnishing of platinum, silver 
and palladium contact material is carried on in a special 
branch of our business. Our Contact Department is equipped 
with every modern facility and is completely staffed so that 
research in this special field is continuous. We are always 
ready to supply your every need in this line, whether for 
light or heavy duty. All our products are made to a rigid 
standard so that the name, Baker, stands for the highest 
quality that can be produced. 


LIGHT ASSEMBLIES. Sub-contracting work for light as- 
semblies and sub-assemblies for the electrical, electronic, 
radio, refrigeration, heating and other industries, and the 
making of small instruments and instrument parts, to your 
own specifications, is another service we can offer. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK 7 SAN FRANCISCO 2 CHICAGO 2 


LOUTHAN SX-1 


STEATITE LOW LOSS INSULATION 


™s 


Vee ie lear For RADIO Communication Use. 
‘ % HIGH DIELECTRIC .. . Rugged, Dense, 


Pp fy Ti " Tt T Impervious to Moisture. 


%& Precision Made . . . Any Size, Any Shape. 
ra LS The LOUTHAN MANUFACTURING CO. 
..and save money, too! 


Thi di “Ceramic Specialists Since 1902” 
ee EAST LIVERPOOL, OHIO, U. S. A. 


assembly— with the addition 
of a Palnut ~ becomes a 
vibration-proof 


assembly 


@ Palnuts are avail- 

able in a full range 

of sizes, in plain, 

parkerized, cadmium and hot-dip gal- 
vanized finishes. Send for samples and 
literature. 


The PALNUT Co. 


66 Cordier St., Irvington 11, N. J. 
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FELT FACTS... 


asout WICKING 


The easy solution to difficult lubrication problems lies in Felt 
wicking. Where friction points are least accessible, danger is 
greatest. Nothing but Felt will hold oil ready to bleed at the 
friction point. Up or down, over a long distance or short, Felt 
keeps the lubricant on tap — always ready. 

The capillarity of Felt makes Felt wicks preferred agents 
for lubricating large and small motor armature shafts, journal 
bearings, spindles and other remote machine parts. Felt pads 
absorb, store and distribute oil, water, ink and other process 
fluids in automatic printing equipment, numbering machines 
and postage meters. It is used widely in railway signal lamps 
and deodorant casks. Please write on your letterhead for 
Data Sheet No. 6. 


General Offices: GLENVILLE, CONN. 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; St. Louis; 


{tlanta; Dallas; Los Angeles; Seattle; San Francisco; Portland 


yo Circuit 


Transformers. 


For general machine light- 
ing, signaling or the opera- 
tion of 115 volt apparatus 
from power circuit. 


Also transformers for 


Made in 50 and 60 cy.— gas and oil ignition. 


460/230 primary—115 
secondary 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
DETROIT 7, MICH. 


OCTOBER 1946 





df When you order 


COILS 


and Transformers 


Avoid the “Deep End” with your 


SPECIFICATIONS 


* Don’t tread the unknown path of insecurity when seeking a source 
for coils and transformers. Choose wisely. First, by selecting an expe- 
rienced specialist in coil and transformer construction. Here, at the 
Gramer Company, we are qualified and ready to furnish a produc- 
tion sample built to your exact specifications. 


How a Production Sample Can 
Pave the Way to True Uniformity 
of Product... Faster Production 


A production sample by Gramer wil! permit you to check every phys- 
ical and electrical characteristic of your coil or transformer in actual 
operation. You get precision winding, uniformity of mounting brackets 
or housings, leads and solder lugs positioned for quick and easy assem- 
bly. You get a prompt quotation. Arrange now for such a production 
sample, followed by quantities where each unit is identical to all others,( 


2 
LOW VOLTAGE 
TRANSFORMER 


POWER LAYER WOUND 
TRANSFORMER cou 


GRACOIL 


“One Good Turn-ora Million” 


Write for New Circular — No Cost—— No Obligation 


THE GRAMER COMPANY 


Established in 1935 


Electrical Coils and Jranstormers 
2734 WN. PULASKI RD., CHICAGO 39, ILL. U.S.A. 
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Tie Your Business to the 


MONEY-MAKING SPEED 
of Air Express 


VOL a 
Tas 


Label id ats) etd Arte 
- FOR EVER bate) hf 
ibe tilt Tel LONGER litt 7) 


How often has your business been slowed down in recent 
months because you didn’t get something quick — maybe. 
because you didn’t specify delivery by Air Express! 

Since a day’s delay in delivery can cost a lot of money. 
the great speed of Air Express is actually a money-making 
tool. It brings your farthest-away supplier within a matter 
of hours from your door — and at rates which have been 
drastically reduced, 22% since 1943, making this service 
a more “economical must” 
ness structure. 


Specity Air Express-a Good Business Buy 


Shipments go everywhere at 
the speed of flight between 
principal U. S. towns and 
cities. with cost including 
special pick-up and de- 
livery. Same-day delivery 
between many airport towns 
and cities. Fastest air-rail 
service to and from 23,000 
off-airline communities in the United States. Service direct 
by air to and from scores of foreign countries in the world’s 
best planes, giving the world’s best service. 


than ever in the nation’s busi- 


RATES CUT 22% SINCE 1943 (U.S. A.) 


Over 40 Ibs 
aes | 21 | 5 te | 25 me re Conte a &. 


cote paleo el ae] 
1.17 | 198) 7468) 12.28 

+ + 
145 | 3.53) 17.65} 28.24 


INTERNATIONAL RATES ALSO REDUCED 





GETS THERE F1RST ——— 


Write Today for the Time and Rate 
Schedule on Air Express. It contains 
illuminating facts to help you solve 
many a shipping problem. Air Express 
Division, Railway Express Agency, 
230 Park Avenue. New York 17. Or ask 
for it at any Airline or Railway Express 
ffice, 


Phone AIR EXPRESS DIVISION, RAILWAY EXPRESS AGENCY 
Representing the AIRLINES of the United States 


Available to F 
your exact 
' specifications 


FIBRE 
FABRICATIONS 


© VM C 


® ee 
of phenol and vulcanized fibre— 


Rapid, quality production of phenol 
fibre and vulcanized fibre parts— PUNCHED 
STAMPED 
SHAVED 
SAWED 
DRILLED 
MILLED 
TAPPED 


either simple components or intricate 
shapes to close tolerances—can be 
supplied to your exact specifications. 
For details, write for Bulletin 124 


N.S. BAER 


COMPANY 
Craftsmen in Fibre Fabricdlion 


7-11 MONTGOMERY STREET 
HILLSIDE, NEW JERSEY 


UETTH 

lad aa AS 
Ce EM OURE 
- TERMINAL 
+: PANELS 
§ Our large variety of Terminals 

mum Plus special equipment enable 
3 a us to give unusual service on 


JONES 
special Terminal Panels. Send 


a us a print or description of 
[ees ss 6 «ns son] 


ee ee 
ena aban abe ew ee ewe ewe O@erweeew ew oe ww ee @ Se @ @ & oo aoe 


- 


your requirements and we will 


promptly submit prices. Hun- 


: ' : 


dreds of standard Terminal 


Strips listed in Catalog No. 14. ER 


Send for your copy today. ( oseee 


HOWARD B. JONES DIVISION 
CINCH MEG. CORP. 
a 2460 W. George St., Chicago 18 FRECETTY © 
e ssannananen pS 


eek anaes 
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PLUG-IN SENSITIVE RELAYS 
NEW FEATURES OF THIS DESIGN : 


@ Fits octal socket. 

@ Outline dimensions: 114" x 114" x 2” above socket. 
Permits lining up contiguous relays as close together as the 
smallest octal sockets will permit. 


Features of All SIGMA Series 41 Relays: 


DC sensitivity: — 0.020 watts (min. input.) 
@ AC sensitivity: — 0.1 volt-ampere (min. input.) 


One standard 110 volt AC model draws about 1.5 milliampere. 


Contact ratings up to 15 amperes on low voltage. 
High quality construction — mechanically rugged. 
Very low cost. 


SIGMA sales and engineering departments 
are ready to give your relay problems prompt 


analysis and action. 


Sigma lnstraments, INC. 
C/emactiwe RELAYS 
60 Ceylon St., Boston 21, Mass. 


TRANSFORMERS 


for operation of 
e CONTROLS 
e SIGNALS and 
e RELAY 
requiring low voltage 
power 


Prompt Delivery on 
Special Transformers 


Canatsey Electric Mfg. Co. 
2718 McGee Street 


WASHERS a 
the Purchasing Agen a 
svour Peon GETTING ENOU 
we ASHERS ? 


ion, wire ter- 
metal stomp- 


: photos 
log. Contains 
driga cote 
write for Qua 


ee facturing Co. 
nutacturi 
The Quadriga Ma “Haj « Center? 


Incorporated ne bie Chicago 10, Wt 
d Aven 
215 West Gran 
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Kansas City 8, Mo. 


ANOTHER PROFITABLE USE 
OF 


NATIONAL RETAINING RINGS 


On both ends of each of the 12 wooden 
dowels are soft retaining rings that 
form stops both for open and closed 
positions. 

Economical and efficient—the Art- 
moore Co. “New Art Tripod—Collaps- 
ible Dryer’ is a godsend—a real 
convenience on ironing day and for 
“in-between” washings. 

Examine your products and ma- 
chines to find out where these modern 
inexpensive artificial shoulders can 
save money and metal or both. 

Write today for descriptive folders on 
many types of retaining rings. 


THE NATIONAL LOCK WASHER COMPANY 


NEWARK 5, NEW JERSEY MILWAUKEE 2, WISCONSIN 


2 OWOUO 
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Right—Application of Garlock 
Metric O. D. KLOZURES to 
Mounting such as used on Pillow 
Block. 


Below—Application of Garlock 
Metric O. D. KLOZURE to 
Centrifugal Pump Shaft Bearing 


| 





) This superior oil seal is tough 


B 
Feo 
’ \ - “3° ; ie fi . 
Co 7} and resilient; stays firm 


RANK resists oil and heat. 


FOR ALL STANDARD 
BEARING BORES 


Garlock KLOZURE Oil Seals are made in a complete 
range of Metric O. D. sizes to press-fit bearing man- 
ufacturers’ standard bores. Designs for all types of 
applications. Write for catalog. 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 


In Canada: The Garlock Packing Company 
of Canada Ltd., Montreal, Que. 


Oppor TUNITIES 


@ Personnel and Positions Available 
@ Sales and Distribution Facilities 
@ Patents and Manufacturing Rights 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 


| 1250 Avenue of the Americas, New York 20, N. Y. 


MANUFACTURER’S AGENT 


Established fifteen years on Eastern Coast. Electrical e1 
gineering background. Ten years successful sales super- 
vision. Excellent following among Development Engineers 
in New Jersey, Pennsylvania and New York. Desire to rep- 
resent manufacturer of electrical equipment on commission 
basis. Excellent references. Box O-71. 


AVAILABLE—ELECTRICAL ENGINEER 


Ex-Naval officer on terminal leave, B. S. in E. E., 28, single, 
four years manufacturing and electro-mechanical design ex- 
perience on telephone and small communication apparatus, 
extensive Navy laboratory electronic experience, desires posi 
tion with future. Box O-68. 


SALES ENGINEERING FIRM WANTS 
ADDITIONAL PRODUCT 


Electrical or mechanical item to be sold manufacturers for 
use in their manufactured product. We have been contacting 
manufacturers in Southern Ohio, Southern Indiana, and 
Kentucky the past 10 years. Office Cincinnati. Graduate 
Electrical Engineers and registered professional engineer 
Box A-57. 


SALES REPRESENTATIVE 


Manufacturers with new or improved items or engineers 
with new ideas or items not yet in production, desiring sales 
outlets in eastern markets. contact us for results. Box O-72 


NEED REPRESENTATION NEW YORK AREA? 


Can offer 20 years experience as manufacturer’s represen 
tative selling jobbers, manufacturers, industrials, labs. Ex 
cellent contacts at engineering and purchasing levels. B. C 
Landis, 1472 Broadway, New York. 


CHEMICAL ENGINEERING GRADUATE 


Trained in intensive one year Navy electronic course coverins 
vacuum tube theory, receivers transmitters, test equipmen' 
high frequency techniques, radar, etc. 4% years naval engi 
neering experience performing calculations, drafting, semi 
supervisory work. Wishes to apply chemical training to 
electronics’ industry. NY, NJ area. 30, unmarried, willing 
to travel. Box O-66. 


WANTED 


Large quantities of S.P.S.T.; S.P.D.T. Intermediate (Of: 
D.P.S.T.; D.P.D.T. Intermediate Off; 6 Amp. 110 Volt Togzle 
Switches with Screw Type Binding Posts ONLY. Also last 
quantities of 18/2 and 16/2 Heater Cord. Box 0-69. 
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STANDARD AND SPECIAL 
Every Type . . . Every Material 
Every Purpose . . . Every Finish 

OVER 22,000 SETS OF DIES 


OF EVERY DESCRIPTION 


Blanking .. . Forming .. . Drawing . . . Extruding © 
- Let us quote on your requirements... . 


WROUGHT WASHER MFC. co. 


The World’s Largest 
Producer of Washers 


2200 SOUTH BAY STREET e MILWAUKEE 7, WISCONSIN 


oxgeanptemerteerm 
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MANUFACTURERS’ LINE WANTED! 


Firm of electrical and mechanical engineers representing 
electric motor manufacturer for 15 years on Atlantic Seaboard 
mechanical selling to 


manufacturers in York ter- 


additional electrical or line 
machinery and instrument 


Box S-62. 


desires 
New 


ritory. 


PLANT MANAGEMENT 


Position desired. Know plant operation, production planning, 
plant accounting, organization, cost determination. Electrical 
engineering degree. In executive position at 
Age 33. Box 0-65 


management 


present. 


ELECTRICAL ENGINEERING OPPORTUNITY 


Electrical manufacturer of nationally known motor control 
ind power distribution equipment is interviewing candidates 
tor a student engineering course directed toward headquarters 
application and field engineering work of permanent nature 
ind with excellent opportunity for advancement. Men selec- 
ed must have engineering degree, sales aptitude, intelligence, 
nitiative and be within 21-30 year age bracket. Give full 
articular. Box O-70. 


FOR SALE 


only Gisholt Dynetric Balancing Machine, Type §S, Size 1, 
years old in excellent condition. Box O-67. 
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We know carbon brushes as only specialists can— 
from a long experience in tackling every kind of 
tricky problem. Our engineering service plus our 
laboratory facilities gives our “know how” the impact 
of “here’s how” in tracking down a solution. Whether 
it's a carbon brush for a large motor or a small one 
—or for some unusual condition of temperature or 
altitude, let us give you the help we are qualified to 
provide as specialists in carbon products ... seal 
rings, carbon bearings, or any specialty that can be 
made of carbon. 


PURE CARBON CO., Inc. 


1909 Nobrac Street St. Marys, Pa. 
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BULLETIN 104 RELAYS 


This group, Bulletin 104 Relays, 
includes standard and heavy-duty 
types, in a wide variety of con- 
tact arrangements, of single and 
double pole for front or rear 
mounting. They are positive in 
action, they are compact, they are 


sturdy. When designing any equip- 


Bulletins are available describing 
Word Leonard Relays, Resistors, Rhe- 
ostats and Motor Controls. Send for 


the bulletins of interest to you. 


ment that requires a relay func- 
tion, see what Ward Leonard has 
to offer you. Ward Leonard Relays 
include types and sizes for 
every application. They all have 
crisp action, are dependable 
and durable yet consume but 


little current. 


you want to know more about 


RELAYS « RESISTORS + RHEOSTATS 
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Electric control _ devices since 1892 


WARD LEONARD ELECTRIC COMPANY 
34 SOUTH STREET, MOUNT VERNON, N.Y. ¢© OFFICES IN PRINCIPAL CITIES 
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ELECTRICAL MANUFACTURING 


Accurate Spring Mfg. Company 187 
Acme Aluminum Alloys, Inc. 272 
Acme Electric Corp. 317 
Acme Wire Co., The 313 
Advance Electric & Relay Co. 234 
Aerovox Corp. 168 
Aircraft-Marine Products, Inc. 67 
Aircraft Screw Products Co., Inc. 287 
Air Express Division, Railway Express 
Agcy. 328 
Akron Porcelain Co., The 216, 278 
Allen-Bradley Co. 55, 56 
Allen Mfg. Co., The 325 
Alliance Manufacturing Co. 179 
Allied Electric Products, Inc. .. 210 
Aluminum Company of America 40, 71, 259 
Aluminum Goods Mfg. Co. 191 
Ambroid Company, Inc. .. 174 
American Brass Co., The 19, 20, 254 
American Electrical Heater Co. 230 
American Felt Co. 327 
American Institute of Bolt, Nut and Rivet 
Mfgers. oye @ 82, 83 
American Lava Corporation 223 
American Machine & Metals, Inc.—United 
States Gauge ch 251 
American Magnesium Corp. 239 
American Screw Co. 149, 163 
American Television & Radio Co... 248 
Amos Molded Plastics 33 
Amperite Company 218 
Anaconda Copper Mining Co. 19, 20, 254 
Ansonia Electrical Div., Noma _ Electric 
Corp., The 195 
Armstrong Cork Co. .. 161 
Arrow-Hart & Hegeman Electric Co., The 44 
Atlantic Screw Works 149 
Atlas Bolt & Screw Co. 149 
Automatic Switch Co. : 180 
Automatic Temperature Control Co. 298 


Baer Company, N. 38. 328 
Bakelite Corporation 245 
Baker & Company, Inc. .... 326 
Barry Co., Inc., L. N. 297 
Bear Manufacturing Co. 268 
Belden Manufacturing Co. Inside Front Cover 
Bentley-Harris Manufacturing Co. 69 
Biwax Corporation 306 
Boston Insulated Wire &C able Ce. 315 
Bound Brook Oil-Less Bearing Co. 270 
Brainin Company, C. 8S. 164 
Bridgeport Brass Co. 279 
Bristol Brass Corp., The 16 
Brown-Brockmeyer Co., The 235 
Bruning Company, Inc., Charles 47 
Buffalo Bolt Co. .. 76, 77 
Bunting Brass & Bronze Co., The 29 
Burden Company 274 
Burke Electric Co. 295 
Burndy Engineering Co., Inc. 315 


allite Tangsten Corp. 

‘anatsey Electric Co. 

‘apacitean Co., The 

‘arbide & Carbon Chemicals Corp. 
arnegie-Illinois Steel Corp. 
arpenter Steel Co., The 
elanese Plastics Corp. 
entral Screw Co. . 
eramic Specialties Co., 
‘hace Company, W. M. 
‘handler Products Corp. 

hase Brass & Copper Co. 

herry Rivet Company .. 

hicago Rivet & Machine Co. 

lare & Co., C. P. 

larostat Mfg. Company, Inc. 
‘leveland Plain Dealer .. 

‘olgate Aircraft Corp. 

Colonial Insulator Co., The 
Columbia Steel Co. 

Columbia Wire & Supply Co. 
Commercial Plastics Co. 
Consolidated Molded Products Corp. 
Continental Can Company, Inc. 
Continental Screw Co. 

Corbin Screw Corp. 

Cornell-Dubilier Electric Corp. 
Cornish Wire Co., Ine. 

Coto-Coil Co., Inc. 

Cottrell Paper Company, Inc. 
Cramer Co., Inc., The R. W. 
(rouse-Hinds Co. 


The 
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Dano Electric Company, The 
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Dante Elec Mfg. Co. 

Davis & Co., Inc., Dean W. 

Delco Products Div., General Motors Corp. 

Denison Engineering Co., The 

Deutschmann Corp., Tobe 7, 

Dial Light Co. of America, Inc. 

Dolph Co., John C. 

Dongan Electric Mfg. Co. 

Drake Electric Works, Inc. 

Drake Manfuacturing Co. 

Driver-Harris Co. 

Dumont Electric Corp. 

Du Pont De Nemours & Co., Inc., E. 1. 
203, 

Durez Plastics & Chemicals, Inc. 

Dykem Company, The 


Eagle Pencil Co. 

Eastern Air Devices, Inc. 

Eaton Manufacturing Co. 

Edison, Inc., Thomas A. 

Elastic Stop Nut Corp. of America 
Electric Auto-Lite Co., The 
Electric Indicator Co. 

Electric Motor Corp. 

Electrical Reactance Corp. 
Electric Soldering Iron Co., Ine... 
Electric Specialty Co. i 
Elekraft Mfg. Co. 

Essex Wire Corp. 


Fafnir Bearing Co., The 
Fansteel Metallurgical Corp. 
Federal Electric Products Co. 
Federal Machine & Welder Co. 
Federal Telephone and Radio Corp... 
Felters Company, The 

Fenwal Incorporated 

Fidelity Electric Co., Inc. 
Flexo Wire Co. . 
Follansbee Steel Corp. 

Freed Transformer Co. 


Gair Co., Inc., Robert .. 
Garlock Packing Co., The 
Garrett Co., Inc., George K. 
Gast Manufacturing Corp. 
Gear Specialties .. oa 
General Armature & Mfg. Co. 306, 
General Electric Co. 10. 46, 70, 189, 
General Industries Co., The 
General Plate Div. of Metals 

Corp. ¥ 
George Co., The P. D. 
Gibraltar Corp. of America 
Gibson Co., The William D. 
Gibson Electric Co. 
Gisholt Machine Co. 
Goodrich Co., The B. F. 
Goodrich Chemical Co., B. F. 
Gramer Company, The 
Granite City Steel Co. 
Guardian Electric Mfg. Co. 


& Controls 


Hansen Manufacturing Co., Inc. 
Hardwick, Hindle, Inc. 
Harper Co., The H. M. 
Haydon Company, The A. W... 
Haydon Manufacturing Co., Inc. 
Heinze Electric Co. 
Herzog Miniature Lamp Works 
Heyman Manufacturing Co. 
Hilliard Corp., The 
Hollingshead Corp., R. M. 
Hoskins Mfg. Co. 
Hubbard Spring Co., M. D. ie 
Hullhorst Micro Tool Co., The—Division 
Toledo Standard Commutator Co... 
Humbert & Jones 
Hydraulic Press Mfg. 


Co., The 


Ideal Industries, Inc. 

Illinois Electric Porcelain Co. 

Ilsco Copper Tube & Products Co., Ine. 
Indiana Steel Products Co., The 
Industrial Molded Products Co. 
Insulation Manufacturers Corp. 


319 
238 

60 

72 
305 
166 
301 
327 
176 
206 

13 
322 


233 
103 
320 


Interchemical Corp. 

International Nickel Co., Inc., The 
International Resistance Co. 
International Screw Co. 

Interstate Mfg. Corp. 


Irvington Varnish & Insulator Co. 


Jack & Heintz Precision Industries, Inc. 
Janette Mfg. Co. 

Jelliff Mfg. Corp., C. O. 
Johnson Bronze Co. 
Jones, Howard B., Div., 


Cinch Manufac- 
turing Corp. ; 


Karp Metal Products ven Ine. 
Kato Engineering Co. 
Kester Solder Co. 

Keuffel & Esser Co. ee 
Kirkland Co., H. R., The 
Klein & Sons, Mathias 

Knox Porcelain Corp. 

Kopp Glass, Inc. 

Krieg Company, Charles W. 
Kreuger & Hudepohl 
Kurz-Kasch, Inc. 


Lacquer & Chemical Corp. 
Lamb Electric Co., The = 
Lamson & Sessions Co., The 
Landis & Gyr, Inc. 

Lead-All Products Co. 
Lectrohm, Inc. : 
Lester-Phoenix, Inc. 

Linden Co., Inc. 

Lord Manufacturing Co. 
Louthan Mfg. Co., The 


Madison-Kipp Corp. 
Makepeace Co., D. E. 
Mallory & Co., Inc., P. R. 
Manufacturers Screw Prod. 


Master Electric Co., The., 42, Inside Back Cover 


McGill Manufacturing Co., Inc. 

Mechanical Industries Production Co. 

Mercoid Corp., The ’ 

Mercury Clutch Corp. 

Meyercord Co., The 

Mica Insulator Co. 

Micro Switch Corp. 

M‘dwest Molding & Mfg. Co. 

Milford Rivet & Machine Co., The 

Millen Mfg. Co., Inc., James 

Minneapolis-Honeywell Regulator Co. 

Minnesota Mining & Mfg. Co. 

Mitchell-Rand Insulation Co., Inc. 

Monsanto Chemical Co. 

Moraine Products Div., 
Corp. 

Moulded Metals Co., Inc. 


General 


National Acme Co., The . 
National Carbon Co., Inc. 
National Ceramic Co. .. 
National Electrical Mfgrs. Assoc. 
National Formetal Co., Inc. 
National Lock Co. 
National Lock Washer Co., The 
National Screw & Mfg. Co., The 
National Vulcanized Fibre Co. .. 
New Departure, Div. of General 
Corp. 
New England Screw Co. 
New Jersey Wood Finishing Co.. 
New Jersey Zinc Co., The.. 
New Wrinkle, Inc. 
Noma Electric Corp., The, 
trical Div. 
Norma-Hoffman Bearings ‘Corp. 
North American Electric Lamp Co. 
Northern Industrial Chemical Co. 


Motors 


Ansonia Elec- 


Oakite Products, Inc. 

Oster Mfg. Co., John 

Owens-Corning Fiberglas Corp. 

Ozalid Div., General Aniline & Film Corp. 


Palm Bros. Decalcomania Co., 
Palnut Co., The 


The 
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184 
321 

95 
308 


2, 283 


9 


” 324 
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302 
101 
157 
93 
51 


Motors 
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Paper Manufacturers Co. 

Paramount Paper Tube Co. 

Parker-Kalon Corp. 

Pawtucket Screw Co. 

Pease Co., The C. F. 

Peck Spring Co., The .. 

Peerless Electric Co., The 

Pesco Products Co. eo 

Pheoll Mfg. Co. oi 

Phillips Screw Manufacturers 

Phospher Bronze Smelting Co., The 

Plaskon Division, Libbey-Owens-Ford Glass 
i. as stb eee 

Plastic Insulator Co., Inc. ......, 

Plastic Manufacturers, Inc. 

Porcelain, Electrical Porcelain Section of 


the National Electrical Manufacturers : 


Post Co., The Frederick 
Potter & Brumfield Sales Co. 
Precision Paper Tube Co. 
Progressive Mfg. Co., The 
Publix Metal Products, Inc. 
Pure Carbon Co., Inc. 
Pyramid Products Co. 


Quadriga Manufacturing Co., The 


Radio Receptor Co., Inc. 

Rajah Co., The .. 

Raymond Manufacturing Co., Div. of As- 
sociated Spring Corp. ; 

Reading Screw Co. 

Reconstruction Finance Corp. 58, 59, 

Redmond Co., Inc. . ss et 

Reed & Prince Mfg. Co. 

Reliable Spring & Wire Forms Co., The 


Reliance Electric & Engrg. Co. 5 


Revere Copper & Brass, Inc. 


Rhode Island Insulated Wire Co., Inc. 
Richardson Co., The .. 

Riverside Metal Co., The 

Rockbestos Products Corp. . 

Roller Smith a 

Rome Cable Corp. 

Russell, Burdsall & Ward Bolt & Nut Co. 
Ryerson & Son, Inc., Joseph T. . 


SKF Industries, Inc. 

Scovill Mfg. Co. 

Selenium Corp. of Amer. 

Seymour Manufacturing Co., 

Shakeproof, Inc. .. 

Shallcross Mfg. Co. 

Sigma Instruments, Inc. 

Signal Electric Mfg. Co. ... ie 

Slater Electric & Mfg. Co., Inc. 

Smith Mfg. Co., Inc., F. A.. 

Solar Manufacturing Corp. 22, 

Southington Hardware Mfg. Co., The 

Special Electrical Porcelain Section, Na- 
tional Electrical Mfgrs. Assoc. 

Speer Carbon Co. 

Spencer Thermostat Co. 

Sprague Electric Co. ........ ee 

Square D Company 

Stackpole Carbon Co. 

Standard Electrical Products Co. 

Standard Pressed Steel Co. 

Standard Transformer Co., The 

Star Porcelain Co., The 

Sta-Warm Electric Co. 

Steel Co. of Canada Ltd. 

Sterling Bolt Co. 

Sterling Engineerine Co., Inc. 

Steward Mfg. Co., D. M. 

Sticht Co., Inc., Herman H. 

Strom Steel Ball Co. 

Struthers-Dunn, Inc. : 

Stupakoff Ceramic & Mfe. Co. 

Superior Electric Co., The 


OF CLOCK MOVEMENTS 


Plain movement for hour and minute hands. 


Movement for hour, minute and sweep second 


hands. 


Movement for hour and minute hands with rear 
arbor for 1 RPM, 1 RPH, or 1 REV. PER DAY. 


AVAILABLE WITH BOTTOM OR BACK SET 


This simple formula offers greater flexibility of design and perform- 


ance for commercial clocks, time stamps, day and night thermostats, 


time controls, etc. 


Back plate provides clear Working surface for switch mechanisms if 


desired. Lifetime sealed lubrication. Extra rigid arbor construction. 
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Telechron Inc. 

Thomas Steel Co., The 
Thompson-Bremer & Co. 
Tinnerman Products Inc. 
Titanium Alloy Manufacturing Co. 
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Torr 
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Trico Fuse Mfg. Co. 


Trip 


lett Electrical Instr’ment Co. 


Trumbull Electric Mfg. Co., The 


Tutt 


le & Kift, Inc. 


inion Carbide & Carbon Corp. 
Jnion Pacific Railroad 


Init 
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ican Machine & Metals, Inc. 
1. S. Radium Corp. 
}. S. Rubber Co. 
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ed States Steel Corp. 


Iniversal Clay Products Co., The 
Iniversal Winding Co. 


Valley Electric Corp. 
Veeder-Root, Inc. 


Waldes-Kohinoor, Inc. 277 
Walker Co., George 202 
Walker-Turner.Co., Inc. 182 


War 
War 


Assets Administration 58, 59, 285 
d Leonard Electric Co. 332 


Waterman Products Co. 196, 
Wenco Mfg. Co. 305 
West Bend Equipment Corp. 302 
Westfield Metal Products Co., Inc. 220 


Westinghouse Electric Corp. 
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Weston Electrical Instrument Corp. 291 
West Virginia Pulp & Paper Co. 314 
Whistler & Sons, Inc., S. B. 167 
Wiegand Co., Edwin L. s 43 
Wilson Co., The H. A. 280 
Wire Stripper Co. 309 
Wolverine Bolt Co. 149 
Worcester Pressed Steel Co. 307 
Wrought Washer Mfg. Co. 331 
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Design und Manufacture of Electrical Timing Devices 
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Available in sizes from 1/10 to 100 horsepower. 





oe 


the ete a shaft speed 


Gear reduction ratios range up to 432 to J. 





and RIGHT where you want it 


Master Gearmotors are so compact, so flexible, so adaptable to any 


type of application. Use them to increase the saleability of your motor- 


driven products . . . improve the economy, safety, and productivity of 
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Do you make ironers ... hand irons 
... table stoves... dishwashers... 
waffle irons... coffee makers... 
sandwich grills... electric water 
heaters ... instrument sterilizers 
...Vvulcanizers? Check the list of 
Uni-Therm advantages at the right 
for application to your product. 


Westinghouse Uni-Therm is designed 
for mounting with a single stud or bolt 
to any electric heating appliance... 


for controlling heat up to 600° F. 


Westi 


PLANTS IN 25 CITIES... 


OFFICES EVERYWHERE 


The above problems are typical of those facing many 
a manufacturer of heating appliances. And here’s how 
the manufacturers of Thor Ironers solved them with 
Uni-Therm ... adding important sales appeal to their 
product. 


1 


Location ot the bi-metal provides a shorter heat path 
from the surface being controlled to the bi-metal. 


Uni-Therm provides heat when necessary. For exam- 
ple, it can be made to respond in as short a time 
as four seconds. 


Uni-Therm has an “off” position, eliminating a 
separate switch and accompanying wiring. 


Construction permits the addition of a third terminal. 
This terminal is not in the thermostat circuit and 
eliminates the need for a terminal block. One side 
of the line is fastened to this terminal to provide a 
rigid mounting on the ironer shoe. 


Mounting cost is low; Uni-Therm can be mounted 
by a single stud or bolt. 


Call Westinghouse engineers for the broad application 
experience with Uni-Therm that will give your product 
the heat control features it needs in the competitive 
markets to come. Contact your nearest Westinghouse 
office, or write Westinghouse Electric Corporatica, 
P. O. Box 868, Pittsburgh 30, Pennsylvania. 
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